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Mallory Distributors 
Can Save You Time 
When Time is Important 


Lack of a few parts can wreck almost any production schedule. But 
when the needed parts are Mallory electronic products, the Mallory 
distributor is the man to turn to for help. 


For example—one manufacturer discovered, just the day before 
scheduled use, that a number of selector switches required for 
the launching apparatus of a new aircraft carrier were missing. 
Something had gone wrong somewhere. But a wire to a Mallory 
distributor found him with the exact circuit arrangement in stock. 
The switches went out via air express and the carrier was 
launched on time. 


Example Number Two—Navy Code Schools in two universities 
urgently needed a number of electronic products, among them 
Mallory switches and jacks, in order to inaugurate training of code 
operators on schedule. Something inexplicable had gone wrong and 
the parts were missing. Again, a Mallory distributor stepped into 
the breach to save the day in jig time. 


Nothing very dramatic about this, it is true. But it demonstrates 
how Mallory distributors are geared to save time in furnishing 
essential electronic parts for essential uses... especially where 
small orders are concerned. 


Where essential electronic parts are required—for maintenance, 
laboratory and testing devices, pre-production models—in short. 
where small quantities are involved, the Mallory distributor stands 
by to help. We are doing our level best to keep his stocks adequate. 
Proper ratings are needed ? Certainly ! 


But make his acquaintance. He can be of service in many ways. If 
you do not know the name of the Mallory distributor nearest you, 
we will be glad to tell you. 


P. R. MALLORY & CO., Inc. 
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electrical connections 
look like this! 


electrically efficient, 


Whether you are using #29 wire in a 
sensitive electronic circuit, or 1000 mcm 
cable in a power-circuit, HYLINE con- 
nectors (indent type) will improve circuit 
efficiency, eliminate circuit troubles due to 
faulty connections, lower your connection 
costs, and add clean, workmanlike appear- 
ance to the circuit. 


Increased electrical efficiency is assured 
because HYLINE connectors are com- 
pactly formed from pure copper in one 
piece..-.. and are permanently attached to 
the conductor by the famous Burndy 
indent method. The exclusive one-piece 
construction of HYLINE connectors elim- 
inates any possibility of added resistance 
from extra contact surfaces. 


High mechanical strength is assured be- 
cause indenting with simple Burndy 
HYTOOLS permanently locks the con- 
nector to the conductor. It’s the same 
proved Burndy principle which utilities 


ELECTRICAL CONNECTORS 


. mechanically ‘strong, ; an Loe a S 
in appearance with Burndy HYLINE Connectors (indent 


have used for years in connecting vital 
networks! 


Lower connection costs are assured be- 
cause Burndy has specially designed 
HYTOOLS for rapidly indenting connect- 
ors, regardless of the quantities inolved. 
There are hand pliers for indenting small 
sizes singly or in small quantity; automatic 
bench presses for mass production; and 
portable hydraulic or pneumatic presses 
for the larger sizes. In many plants, con- 
nections are being made in one-tenth the 
time, the Burndy indent way! 


No matter what your connection prob- 
lem, Burndy engineers will gladly assist in 
adapting proved HYLINE connectors to 
your circuits or products. Simply acquaint 
them with your problem, or write today 
for the new illustrated HYLINE catalog. 
Burndy Engineering Co., Inc., 107 Eastern 
Boulevard, New York 54, N. Y. 
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of transformer specialization 
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Postwar Conversion 


By next month nearly half the population of the 
country will be dependent for its living on wages 
earned in war industries. And the radio field is in 
the first rank of these, in importance and number. 
When the fighting stops—and the end is apt to come 
suddenly and just as unexpectedly as it did in 1918— 
this gigantic radio war production will grind to a dead 
stop. What then is to be done? What’s to happen 
to the thousands now employed in electronic and radio 
plants? 

It is to be hoped that each of the stars now pasted 
on the service flags displayed in all radio factories, 
will be replaced by the boy himself whom that star 
represents. He too must be considered and taken care 
of when the conversion back to peacetime operations 
shall have arrived. 

A great deal will depend upon how factory manage- 
ment and the government faces this gigantic task. 
No one wants work relief or the creating of jobs on 
public works to tide over the period of readjustment 
which is sure to come. It will be no time to expect 
much assistance from the government other than en- 
couragement in the speedy conversion of private in- 
dustry back to peacetime production. 


Thinking That Pays Out 


Sometimes the obvious seems too easy. Tackling 
the problem in a straight-forward manner and doing 
the obvious thing, surprisingly enough, may be j 
the right way to do it! The fact that rule-of-ug@ 
often works, and works well, is no disparag 


Presented to You— 
On a large, folded color chart in this issue you 


THE ELECTRON TUBE 
As an Element 
IN INDUSTRIAL CONTROL 


Pointing out the ways of putting vacuum tubes to work 
in industry. See pages 65-72. 


This Chart shows basic circuit diagrams, illustrating how any 
contro! function or any regulation problem that is part of 
some industrial process can be handled by electronic means. 
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Take the case of an engineer submerged under the 
problem of keeping particles of iron out of the lubri- 
cating system of an engine because of their harmful 
effect on wearing surfaces. Filters might do it. So 
might many other methods. But the obvious thing 
to do was to introduce somewhere in the lubricating 
system a magnet that would attract, catch and hold 
all such abrasive particles. Which is what he did. 
Doing the obvious thing may require a new kind of 
thinking, but it is the kind of thinking that pays out. 


Engineer and Scientist 


An electronic engineer we ‘know, once wondered in 
school why on earth he should be obliged to memorize 
relativistic formulas, when the biggest design problem 
he would have was designing a good-sized transmitter. 
By an ironic twist of fate this man is now engaged in 
building an electron-microscope and wishes he had 
paid better attention to the formula giving the in- 
crease in mass of an electron. 

Such happenings are not uncommon nowadays. 
They show how necessary the connection between pure 
and applied science is for the progress of both. For 
this reason it is to be regretted that there often exists 
a somewhat deprecating attitude on the part of the 
practical man towards the pure scientist. Let it be 
remembered that the highly abstract formulation of 
the Maxwell equations opened the way for the exten- 
sion of the useful frequency range to higher and 
Bbisher frequencies by means of wave guides, etc., 

ey he engineers “were stuck” with the usual trans- 
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NAVY 


direction-finder stations, and ac- 
counting for commercial messages. 
The Director of Naval Communica- 
tions handles all matters pertain- 
ing to naval communications ex- 
cept those relating solely to pur- 
chase, supply, test, and installation 
of apparatus. 

The Communication Office of the 
Navy Department (a section of the 
Communication Division) is re- 
sponsible for the handling of all 
telegraphic and radio communica- 
tions to and from the Navy De- 
partment. 


Rear Admiral Redman 


AIRCRAFT AND CARRIERS require vast amounts of electronic equipment 


One of the best known figures in 

Naval Communications, Rear Ad- 

The Navy Department designs, The Director of Naval Communi- miral Joseph Reasor Redman, 

specifies, purchases and _ installs cations is charged with the admin- U.S.N., has been Director of Naval 

something like an average of one istration, organization and opera- Communications since February, 

hundred and fifty million dollars tion of the entire radio, telegraph, 1942, except for a six months’ per- 

worth of radio, and other elec- telephone, and cable systems of iod when he commanded a cruiser 
tronic equipment each month. The communications within the naval in the war zone. 

work entailed by this huge pro- service, as shown in the accom- As Director of Naval Communi- 

gram is divided among numerous panying organization chart. This cations shortly after America was 

agencies which in some cases must includes operation of the Navy plunged into war, Captain (now 

work closely with one another. overseas radio system, all com- Rear Admiral) Redman was large- 

Chief factor here is Captain J.B. munications between merchant _ ly responsible for the vast expan- 

| Dow of the Bureau of Ships, whose ships and naval shore stations in sion of the naval communications 

8 activity is coordinated with Naval the United States and its posses- services. He assisted in the forma- 

Communications. sions, services rendered by shore tion of two major wartime com- 
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munication agencies—the Combined 
Communications Board, which is 
the communications planning 
agency for the Combined Chiefs of 
Staff, and the Joint United States 
Communications Board, which is 
responsible for coordinating opera- 
tions and procedures of Army and 
Navy communications. He is also 
a member of the Board of War 
Communications, a planning agency 
on which non-military agencies of 
the United States Government are 
represented. 

Throughout his naval career Ad- 
miral Redman has specialized in 
communications. He also qualified 
in submarines and commanded one 
in the last war. He was Division 
Radio Officer from 1921 to 1925, 
Fleet Radio Officer for the Com- 
mander-in-Chief from 1927 to 1929, 
and thereafter served tours of duty 
in the Office of Naval Communica- 
tions from 1930 to 1933 and from 
1936 to 1939. As Assistant Director 
in 1941 and Director during 1942, 
he represented the Navy in com- 
munications conferences with gov- 
ernment agencies and in its rela- 
tions with commercial communica- 
tions enterprises. 

Chief engineer on the staff of 
the Director of Naval Communica- 
tions is Captain Thomas Browning 
Inglis, US.N. Captain Inglis has 
done work in radio engineering at 
the Naval Academy and at Har- 
vard University and has served in 
the Radio Division of the Bureau 
of Engineering, now the Bureau of 
Ships. His assistants include Com- 
manders August J. Dexter and Earl 
Stone. 


Radio engineering set-up 


The accompanying chart of the 
Radio Division of the Bureau of 
Ships shows the organization re- 
quired to handle the Navy’s huge 
wartime radio and electronics pro- 
gram. This Division, headed by 
Captain Jennings B. Dow, USN. 
is responsible for the research, de- 
sign, procurement, installation and 
maintenance of all radio, and 
underwater sound materiel used by 
the Navy, excepting only certain 
equipment specifically placed under 
the cognizance of other bureaus. 

Captain Dow is well fitted for his 
task of carrying on the radio engi- 
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RADIO ORGANIZATION 


Chief radio-electronic men in Naval Communications, Bureaus 
of Ships and of Aeronautics, Marine Corps, and Coast Guard 


neering work of Rear Admiral 
Hooper and other predecessors. He 
graduated from the Naval Acad- 
emy in 1920, received an MS. de- 
gree in communication engineering 
from Harvard University in 1926, 
and has served as Asiatic Fleet 
Radio Officer and Radio Materiel 
Officer. He was attached to the 
Radio Division of the Bureau of 
Engineering during 1930-32, and 
acted as the head of the division in 
1938 and ’39. For five months dur- 
ing the winter of 1940-41, Captain 
Dow acted as special radio observer 
in England. 


Captain Dow’s assistants 


The work of the Head of the 
Radio Division is expedited by two 
Assistant Heads, Commander Dan- 
iel F. J. Shea, U.S.N., and Lieut. 
Commander Ralph T. Brengle, for- 
merly chief of the Procurement 
Section, Procurement and Produc- 
tion Branch. In civilian life, Com- 
mander Brengle was head of the 
Ralph T. Brengle Sales Company of 
Chicago and is, therefore, well 
known in the radio-electronic in- 
dustries. 

Commander Shea has seen con- 
siderable active duty in radio and 
sound with the fleet. This experi- 
ence, coupled with his engineering 
background of Naval and special 
university study, make him well 
fitted to handle the duties of As- 
sistant Head of the Radio Division. 


Division of responsibilities 


The work of the Radio Division is 
handled by three major branches: 
Design; Procurement and Produc- 
tion; Installation and Maintenance. 

The Design Branch is charged 
with basic research and the devel- 
opment of new apparatus. It as- 
sumes the responsibility of insur- 
ing that the equipment built will 
withstand the severe conditions of 
service use. The various engineer- 
ing groups have always followed 
the policy of working closely with 
Naval, college and university, and 
independent research laboratories, 
as well as with the engineering de- 
partments of the private manufac- 
turers in all parts of the country. 
The excellent results achieved by 
this policy are now well known. 
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Commander Davis R. Hull 


One of the ablest Naval officers 
in the fields of radio research and 
underwater sound experimentation, 
Commander Davis R. Hull, US.N., 
heads this Design Branch of the 
Radio Division. Commander Hull, 
a 1925 graduate of the Naval Acad- 
emy, later took postgraduate work 
at Cruft’s Laboratory, Harvard 
University. He came to the Radio 
Division after three years of ex- 
perimental and developmental work 
in radio, radar, and sound at the 
Naval Research Laboratory, Ana- 
costia Station, Washington, D. C. 
Commander Hull supervised the 
first installation of modern under- 
water sound equipment while he 
headed the Underwater Sound Sec- 
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tion of the Radio Division. He has 
had a wealth of experience in radio 
duties at sea as communications 
officer of battleships, destroyers, 
and a destroyer fleet. 


Production and Procurement 


The Production and Procure- 
ment Branch handles the orders 
and keeps stock records and all in- 
cidental correspondence. It co- 
operates with the manufacturers, 
WPB, OPM, and other priority 
boards on priorities and allocations, 
and acts to expedite the delivery 
of equipment. This branch is 
headed by Commander P. K. Leber- 
man, with assistants for procure- 
ment and for production matters 
as shown on the Radio Division 
chart. 


Installation and Maintenance 


The Installation and Mainte- 
nance Branch initiates procure- 
ment in line with established al- 
lowance. It has also the important 
responsibility of seeing to it that 
the equipment is properly installed 
by the various Navy Yards and 
construction activities, and that 
facilities are available afloat and 
at shore bases for keeping it in 
good working order. 

The branch is headed by Cap- 
tain Alfred Marcellus Granum, 
US.N., a graduate in radio and 
communications engineering 


courses at the Naval Academy and 
at Harvard. He has had consider- 
able experience on sea duty and in 
the old Bureau of Engineering as 
well as in his present position. Cap- 
tain Granum makes occasional 
tours of inspection in combat zones 
to survey the performance of radio, 
and other electronic equipment 
installations. 


Bureau of Aeronautics 


On aircraft radio, the Navy’s 
Bureau of Aeronautics decides on 
requirements and sets up general 
specifications covering such char- 
acteristics as size, weight, mount- 
ing, number and location of con- 
trols, etc. 

(Continued on page 210) 
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VITAL PART played by radio communication facilities in all phases of the war are emphasized in these two 
views showing typical installations behind the side gunner in an American bombing plane and in an M3 light tank 


AMPHIBIOUS Warfare 


Hypothetical amphibious attack is used to illustrate appli- 
cations of varieus Signal Corps radio and telephone services 


The importance of adequate and 
proper communications in modern 
amphibious warfare with radio 
and telephone playing key roles in 
directing the forces and maintain- 
ing the liaison of command was 
again demonstrated in the landings 
of the Allied forces on Sicily. To 
coordinate the invading forces—the 
Americans at Gela, Canadians at 
Pachino and the British at Au- 
gusta —communications constitute 
a vital element of the attack. 

The exact part of the U.S. Army 
Signal Corps in the Sicilian inva- 
sion obviously cannot be told. But 
a broad picture of the Signal 
troops’ activities and functions as 
to what can be expected in a water- 
borne invasion can be described 
only by using a purely hypothetical 
case. Such plans, too, can be used 
only as guides because the “for- 


tunes of war” make any plan sub- 
ject to the exigencies of specific 
operations. 


Division Signal Company 


X Division, part of the United 
States Army Task Force, will have 
been assigned the establishment of 
a beachhead in one particular sec- 
tor of the shores toward which the 
invasion is pointed. In addition to 
the usual complement of infantry, 
artillery and other special troops, 
X Division includes a Division Sig- 
nal Company. In that company 
are a radio section, a telephone and 
telegraph section, an intercept sec- 
tion, a _ direction-finding section 
and construction, service, repair 
and maintenance sections—all as- 
signed the job of insuring proper 
communications for the _ troops 


COMMUNICATIONS in the first phase of amphibious warfare are short and direct 


with Handie-Talkie and Walkie-Talkie radio sets carrying the brunt of the load 


ashore. During the first phase of -: 
amphibious Task Force approach- 
ing its objective with the bombard- 
ment of the shoreline by the Navy 
and concentration of bombers and 
strafing fighters concentrating on 
the same spot, the rangers and 
commandos make the initial land- 
ing with army assault troops fol- 
lowing up. 

During this first phase communi- 
cations would be short and direct. 
The Handie-Talkie and Walkie- 
Talkie radio sets, both carried by 
single soldiers, would enable shock 
troops to keep in contact with each 
other and with divisional head- 
quarters aboard a ship. The Han- 
die-Talkie, a small compact radio- 
sending and receiving instrument 
which can be carried by a single 
soldier in one hand, has a range 
of several miles. The Walkie- 


BEACHHEAD establishment calls for the use of portable 
equipment more powerful than individual soldiers carry 


Talkie is similarly a small, com- 
pact radio sending and receiving 
instrument that is carried on the 
back of a single soldier just as a 
haversack is, and its range is some- 


what greater. Visual signalling, 
such as flag hoists, lamps, and 
pyrotechnics would be used by the 
Navy during the early phases to 
control landing traffic and gunfire. 


Short-range radio 


Short-range radio would also be 
used to maintain communications 
for air support. Air-support units 
would be in constant contact with 
Air Force headquarters and would 
enable ground troops to call for and 
receive tactical air support. 

Depending on the tactical situ- 
ation, it might be several hours or 
even several days before the battle 
enters the second phase. When this 
does occur, signal communications 
would begin to expand with tele- 
phone as well as radio. Assault 
wire which is a thin, light line 
would be laid to connect up the 
command posts of the various as- 
sault battalions. 

As depth is gained by the forces, 
use would be made of more power- 
ful radio. One sample of this type 
is the vehicular radio set, which 
can be mounted in reconnaissance 
cars, half-tracks, etc. For use in 
conjunction with jeeps and other 
Vehicles, the cavalry guidon radio 
Set, originally made to fit into the 
Suidon boot, would be used. By 
this time, tanks, each of which has 
& radio, also would be ashore and 
Probably operating. 


Combat communications 


At the end of the second phase, 
with success, sufficient depth would 
have been established to allow reg- 
War combat operational communi- 
Cations to be established. The long- 
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range mobile headquarters set 
would be set up for divisional and 
corps headquarters communica- 
tions. This set has a range of sev- 
eral hundred miles. The light, 
fragile assault wire would be super- 
seded by regular field wire. A mes- 
sage center would be established, 
together with comprehensive radio 
and wire systems. 

Assuming, as the invasion con- 
tinues, that the objective, in addi- 
tion to establishing a beachhead, 
is a town some miles inland, Signal 
Corps troops would have their part 
to play. Special combat teams 
would be racing for the nerve cen- 
ters of the town as soon as it was 
entered by our troops. Included 
among them would be two groups 
of Signal Corps soldiers: a tele- 
phone team and a radio team. 


Take local radio transmitters 


The telephone team would have 
as its assignment the taking over 
of the local telephone plant, its re- 
habilitation if necessary, and its 
operation for our own use if pos- 
sible. The Signal Corps telephone 
men would have the job of utiliz- 
ing existing telephone and tele- 
graph communications, and should 
they not find such facilities, of put- 
ing up rapid pole-line construction 
for overhead wire, or of laying the 
special spiral 4 field cable. In most 
cases these wire men would find it 
necessary to “bridge,” for some of 
the telephone lines would run out 
into enemy territory. In that case 
special wire crews would go out and 
tap the line within the farthest 
boundaries of our own advance and 
connect the two taps with field 
wire. 

The radio team would have as 
its objective the local radio station 
or stations. Its job would be to 
take the radio station over, repair 


PORTABLE-mobile radio equipment carried in the ubiquitous 
jeep provides emergency headquarters for landing operations 


it if it is damaged, and put it back 
on the air for the use of American 


forces. The radio station would be 
used for long distance military 
communications, announcements to 
the local populace, and for our own 
propaganda. It might be mentioned 
that the establishment of powerful 
radio broadcasting and receiving 
stations for military purposes would 
also be a part of the Signal Corps’ 
responsibility. Ultimately our forces 
would have a broadcasting and re- 
ceiving station for military com- 
munications powerful enough to 
reach the United States, London, 
or any of the headquarters of the 
United Nations. 

The work of the Signal Corps 
radio interception and direction 

(Continued on page 208) 


HANDIE-TALKIES provide quick, 
sure contact with landing forces 


UHF COIL DESIGN 


Calculating dimensions of inductances for the highest 
frequency ranges at which ordinary triode is effective 


The design of wultra-high-fre- 
quency circuit components fre- 
quently calls for the computation 
of inductances that are outside of 
the rules, tables and charts that 
have been found useful for coils 
for use at lower frequencies. 

The following analysis deals with 
inductances of a size useful in the 
highest frequency ranges at which 
the usual negative-grid triode os- 
cillator will work. In other words, 
the coils described are about as 
small as a coil can be, in practical 
design and still be called a “coil.” 

The problem has two parts—the 
first, to determine the dimensions 
to give a certain inductance—and 
second, to compute the resulting 
inductance from a given set of di- 
mensions. At first it might seem 
that these problems are identical, 
i but unlike computations of many- 
i turn single layer coils, the induct- 
ance formula that takes into con- 
sideration the wire size and turn- 
spacing so complicates the design 
that a rigid method that will give 
a predetermined inductance is not 
always practicable. The easiest 
way out is that suggested in the 
following analysis: use a system 
that will give the nearest approxi- 
mation and still is simple enough 
to permit several dimensional va- 
riations to be determined by com- 
parison, to be followed by a more 


rigorous determination when the 
rough set of values has been indi- 
cated. 

Chart I is first referred to, if it 
is not known just how much in- 
ductance is needed in a certain set- 
up for a given frequency. This is 
the well-known LC relation but is 
extended to the particular induct- 
ance range useful at 30-3000 mega- 
cycles. While this chart is ar- 
ranged to cover the usual values 
of L and C, many unusual values 
of L/C are found in modern cir- 
cuits, so in case it does not fit, 
multiply or divide the L scale by 
10 and do the reverse to the C scale. 

Of course, both L and C refer to 
the total values present, and not 
those of the coil and condenser 
alone. 


Coil dimension factors 


Chart II provides an easy meth- 
od of finding out constructional 
details when a given inductance is 
needed. It is ‘based on a “current 
sheet” formula, as is usual in such 
charts, and while it may be in er- 
ror 5-10 per cent in some remote 
cases, it does give an easy way of 
determining how big a certain coil 
should be. The method of using 
this chart is illustrated by an ex- 
ample on the chart itself. At the 
left is a scale which takes care of 
the factor of winding pitch, or 


CHART I—Nomographic chart of LC values in the short wave range 
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“turns per inch” in practical units, 
The family of curves at the right 
end of Chart II determines the 
“shape factor.” It is to be noted 
that coils with small diameters 
have a considerable inductance 
shift with a slight change of that 
diameter, as evidenced by the 
steepness of the curves. In using 
these curves, take note that the 
diameter of a coil is equal to the 
diameter of the winding form plus 
the diameter of one wire. The 
length of a coil is equal to number 
of turns times the distance between 
centers of adjacent turns. In se- 
lecting the shape values for a pro- 
posed coil, it is suggested that the 
wire size and pitch be selected first, 
so that the “turns-per-inch” value 
can be indicated on the left scale. 
A straight line from this point 
through the inductance value on 
center scale is extended to the 
Shape Factor scale at extreme 
right. It will be noted that several 
different diameter-to-length ratios 
can be used to give a certain in- 
ductance, giving considerable lee- 
way in design. Pairs of values that 
can be used are on the same hori- 
zontal line extending toward the 
left from the required Shape Fac- 
tor point. 

Opinions differ somewhat as to 
the best shape ratio and there is 
no single universal rule that cov- 
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ers all cases. A value of D/1 equals 
2.46, has been suggested by Bull. 
No. 74 of the Bureau of Standards 
as giving the maximum inductance 


with a given length of wire. The 
locus of points bearing this rela- 
tion is shown as the broken line 
(R). 

Some designs will be based on 
purely physical details—the wind- 
ing form must have a certain diam- 
eter, so that it will fit into a given 
shield. Other designs must be 
based on obtaining the highest 
possible Q. Still again, the design 
might be based on temperature 
drift considerations. 

In the latter case, it will be seen 
that if all dimensions of a coil 
change linearly due to temperature, 
a first order change is noted in the 
inductance—the greater the expan- 
sion, the greater the inductance. 
However, few coils follow this sim- 
ple rule in practice: sometimes the 
diameter changes according to the 
expansion coefficient of copper, and 
the length according to the expan- 
sion of the material in the wind- 
ing form. A material that expands 
twice as far as copper would seem 
to offer the best solution. 

However, in the range of fre- 
quencies under discussion, many 
other effects enter into the prob- 
lem, and when all is said and done, 
it is probable that very few uses 


for a zero-coefficient coil are found 
anyway, since the usual tuned cir- 
cuit requires the coil shift to par- 
tially make up for the capacitance 
shift as well if it is at all possible. 
Chart II is not complete inas- 
much as it gives no indication of 
the inductance of a single turn. 
Rather than to complicate the 
basic chart, Chart III takes care 
of this special case. While the in- 
ductance of a single turn is main- 
ly dependent on the turn diameter, 
the wire size also has some effect. 
The central scale of Chart III 
takes care of this, based on factor 
(turn diameter/wire diameter). 
Other factors of importance that 
alter the inductance are, the 
change in the resistance of the coil 
with both frequency and tempera- 
ture shifts, and the change in the 
amount of inductance in the cir- 
cuit as the variable condenser is 
rotated, caused by a shift of the 
physical point where the center of 
capacitance is located as the plates 
become more or less enmeshed. 


This brings up the question of 
how much the length of the leads 
from the coil to the rest of the cir- 
cuit increases the inductance. This 
is a simple factor to figure, accord- 
ing to the rules, but actually, the 
shorter the leads the closer the 
coil is to other metallic objects that 
alter the field pattern and there- 
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CHART III—Nomographic charts show- 
ing inductance of single turn loops 


for the inductance. Tests have shown 
that it is hardly possible to improve 
the accuracy of the inductance com- 
putations as determined by the 
chart, in practical cases, and in fact 
it is just as difficult to predetermine 
the circuit capacitance when all 
factors are considered. It is pos- 
sible, however, to strike pretty 
close to what is wanted and it will 
be found that these circuits are 
easy to trim to the desired fre- 
quency.—R. R. B. 
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Electronic aids for the weatherman 


The economic importance of ac- 
curate weather forecasting is firm- 
ly established, particularly with 
regard to agriculture. Now, in war- 
time, the success or failure of mili- 
tary operations often depends on 
the accuracy of the available 
weather information. 

Few sciences must contend with 
the complex variables found in me- 
teorology. For generations, investi- 
gators have sought formulas for 
long range forecasting and meth- 
ods for predicting variations in the 
observed weather cycles. In these 
efforts, attempts are made to meas- 
ure and record every known phe- 
nomenon pertaining to the “state 
of the weather,” which phrase in- 
cludes pressure, temperature, hu- 
midity, wind speed and direction, 
visibility, and other factors. 

During the past few years, a num- 
ber of electronic devices have been 
employed to detect, measure, and 
record such observed and invisible 
factors of the total meteorological 
picture. Lately considerable atten- 


RADIOSONDE, parachute, and balloon ascending on routine upper-air exploration. 
Balloon bursts at high altitude, parachute lowers transmitter; many are returned, 


reconditioned, and used again 


Tubes in Meteorology 


by GILBERT SONBERGH 


the polar front theory. The wide- 
spread use of the radiosonde for 
upper air analysis is a direct result 
of the popularity of the air mass 
theory and is by now firmly estab- 
lished in this country. A success- 
ful consolidation of the air mass 
and cold front theories into a work- 
able weather forecasting system is 
the air mass and frontal analysis 
technique. 

Basic principles are as follows: 
First, that a stationary mass of air 


ILLUMINATION measuring unit. Weath- 
er Bureau mounts phototube, trigger 
tube, condensers and resistors inside 
frosted bulb filled with dry air 


tion has been devoted to the pos- 
sibilities inherent in electronic 
methods, by the U. S. Weather Bu- 
reau and others. 


Theories of prediction 


Two basic theories of weather 
phenomena of paramount import- 
ance are the air mass theory and 


IMPULSE COUNTER constructed by R. 
J. Cashman for use with the Coblentz- 
Cashman-Rentschler phototube 


on the earth’s surface quickly takes 
on the climatic characteristics of 
the area it covers. Second, that 
this mass of air may travel a con- 
siderable distance and still keep 
the characteristics it “picked up” 
in its stationary location. Third, 
when two air masses meet, one is 
likely to be of a different tempera- 
ture from the other; the warmer 
air mass, because it is_ lighter, 
overruns the colder air mass, which 
takes on the form of a wedge whose 
apex forces its way in under the 
warm air mass. This may force 
the warm air to rise to quite high 
altitudes. The upper surface of the 
“wedge” of cold air is the cold 
front. 

Fourth, clouds, rain, snow, haze, 
humidity, fog, frost, dew and other 
disturbances will occur along the 
length of the cold front. Similar- 
ly, such weather disturbances may 
occur inside a traveling air mass 
itself, if unusual features of the 
terrain, such as mountains, create 
disturbances of a like nature. 
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Accurate weather forecasting de- 
pends to a considerable extent on 
the coordination of information 
pertaining to local conditions of 
temperature, pressure, humidity, 
wind speed and direction, etc., 
with similar information gathered 
at other near and distant points. 
A number of electronic devices are 
used both in gathering and trans- 
mitting such information. 


Determining “state 
of the weather’’ 


Probably one of the earliest ap- 
plications of electronics to short- 
range forecasting was the use of 
a directional antenna on a radio 
receiver to determine the type and 
direction of “static” noise. Con- 


tinuous records are being kept at 
many laboratory observatories in 
all parts of the world. A scheme 


TUBES MOUNTED horizontally on re- 
verse side of anemometer panel which is 
shown below at the right 


making use of the principle is un- 
derstood to be in operation at the 
present time on the Indo-Burma 
front. Discharges associated with 
different types of thunderstorms in 
various layers of the atmosphere 
can be detected at distances up to 
800 miles and can be differentiated 
from each other. Selective direc- 
tion finding equipment makes it 
possible to follow the low pressure 
areas preceding the Indian “mon- 
soon,” or rainy season, and to de- 
tect rotational and other move- 
ments of the low pressure air mass. 


Applications in industry 


A continuous record of the “am- 
bient static level” in a given loca- 
tion, without regard to direction, 
is an important tool in certain 
types of process control. In manu- 
facturing and processing photo- 
8taphic film, the presence of static 
charges above a certain level cause 
characteristic spark patterns — 
minute corona or brush discharges 
—to register in the sensitized emul- 
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sion. Installation of static level 
recorders, coupled with an auto- 
matic air-conditioning system to 
maintain the humidity at a level 
which inhibits such effects, consti- 
tutes an entirely satisfactory solu- 
tion. 

In powder and other explosives 
plants demanding unusual precau- 
tions against accidental spark dis- 
charges, static level recorders are 
widely used in conjunction with 
direction finding equipment to give 
enough warning to allow time for 
necessary safety measures. 


Electronic anemometers 


The conventional method of 
measuring wind speed entails the 
use of the familiar rotating cups, 
which are designed so that the num- 
ber of contacts per minute repre- 
sents wind speed in miles per hour. 
As each contact is made, a signal 
device such as a buzzer or lamp is 
energized. To determine wind speed, 
the operator holds a stop watch and 
notes the count. 

Two types of electronic instru- 
ments to obtain a direct reading 
of the wind speed are being test- 
ed at the present time. The sim- 
pler of these makes use of the time 
constant of a_resistance-capaci- 
tance combination for integration 
of the impulses from the anemom- 
eter. A constant voltage power 
pack supplies current to the capac- 


ULTRA - VIOLET Mg phototubes con- 
structed for Bureau of Standards’ W, W. 
Coblentz by R. J. Cashman, Northwest- 
ern University 


itor through the resistor once each 
revolution of the wind-driven shaft. 
Through an R-C filter network, the 
accumulated current is fed to a 
microammeter calibfated in miles 
per hour of wind speed. Thus the 
faster the wind, the more charging 
impulses received by the capacitor. 
Such an instrument is not of much 
value for wind speeds below four or 
five miles per hour and it is ex- 
tremely difficult to achieve stabil- 
ity in the rather high values of 
capacitance needed. 


Frequency type anemometer 


At somewhat higher cost, these 
shortcomings can be obviated by 
the use of the frequency type of 
instrument. The model illustrated 
has a triode oscillator in the hous- 
ing which supports the anemom- 
eter cups. Plate and grid coils of 
this circuit are embedded in Lucite 
with a small airspace between the 


FREQUENCY TYPE wind-speed meter made for Weather Bureau by Gurley, Troy, 
N.Y. Inset, staff taken apart, showing triode oscillator components and 10-pole 


metal armature 


ee 


WEATHER BUREAU’S' experimental 
unit for registering and counting im- 
pulses received from condenser charged 
through radiation-measuring phototube 


two. Vanes or teeth of a rotor 
driven by the cups pass between 
the coils, so that the oscillator out- 
put is pulse-modulated at a fre- 
quency, varying in proportion to 
the wind speed. The output of this 
oscillator is fed to circuits ending 
in a visual frequency indicator cali- 
brated in miles per hour. 


Solar and sky radiation 


The total amount of solar and 
sky radiation of light of all wave- 
lengths is of considerable interest 
to meteorology, agriculture, and bi- 
ology alike. Measuring ultra-violet 
radiation, in particular, has been 
the subject of experimental work 
by the U. S. Bureau of Standards, 
the Weather Bureau, Dr. Harvey 
Rentschler of Westinghouse and 
others. ; 

The only convenient instrument 
for the measurement of ultra-vio- 
let available in the early ’thirties 
was the Rentschler device, consist- 
ing of a titanium photoelectric cell 


RADIOSONDE ground receiving-record- 
ing equipment made by Friez, Balti- 
more, Md. 


Case 


and recording apparatus, used com- 
mercially to measure the output of 
mercury-vapor lamps for steriliza- 
tion, irradiation, and photochem- 
ical processes. 

The device was suited only to 
measurement of the radiation of 
the sun itself and a very small por- 
tion of the adjacent sky. However, 
the area of the sky is some 92,300 
times the apparent area of the sun. 
It has long been known that ultra- 
violet radiation received from the 
sky constitutes from 30 to 50 per 
cent or more of the total received 
on a clear day. On hazy or cloudy 
days the percentage is higher. 

Effectively to measure the total 
called for a light-sensitive cathode 


CLOUD-HEIGHT indicator made by U. 8S. 
Weather Bureau detects refiection of 
vertical beam of light at night or in full 
daylight. Triangulation gives height 


(full details September issue) 


in a horizontal plane, with an 
anode of two fine wires curved to 
form a hemispherical dome above 
the cathode. Very little shadowing 
of the cathode results. Several ex- 
perimental tubes answering this 
description were produced by Pro- 
fessor R. J. Cashman, of North- 
western University, for Dr. W. W. 
Coblentz of the Bureau of Stand- 
ards. Dr. Coblentz used this type 
of tube with the familiar inte- 
grating device in which the photo- 
tube charges a condenser to a 
critical voltage, at which point it 
discharges through a gaseous tube 
to operate a counting mechanism. 

Since February 1, 1941, this 
equipment has been in operation 
at the Bureau of Standards in con- 
junction with a “traffic counter” 
recorder, which at quarter-hour in- 
tervals records on paper tape the 
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RESISTANCE - CAPACITANCE type of 
wind meter depends on frequency of 
charging condenser. Charge bleeds off 
into microammeter on front of panel 


accumulated discharge impulse re- 
ceived from the condenser, the day, 
the hour, and the quarter hour. As 
a test of the action of the en- 
tire equipment, it was operated 
throughout two nights of bright 
moonlight; no ultra-violet was re- 
corded. 


Spectral response of 
eathode materials 


The erythemal, antirachitic, and 
tanning wavelengths in the region 
from 2800 to 3200 Angstrom units, 
with a peak at about 2967, make up 
the spectral region it is desired to 
measure. No phototube has yet 
been produced which responds ex- 
actly to this band. Cathodes of 
titanium, cadmium, and magne- 
sium were the most successful first 
used, with the magnesium type 
representing a fairly close approach 
to the desired sensitivity. In use, 
a correction factor was applied to 

(Continued on page 208) 


U-V PHOTOTUBE of 1942, made by 
Rentschler. Note two fine wires crossed 
to form anode. Zirconium-cathode tube, 
condenser, and trigger tube all enclosed 
in glass envelope 
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In recent years the spirit of 
competition in the radio indus- 
try, has taxed the ingenuity of its 
engineers in developing many 
radio set features that provide 
convenience and satisfaction to 
the user. 

Contrasting the present day 
methods with those of a decade 
or so back, one finds that electron 
tubes are now the cheapest com- 
ponent of importance in a re- 
ceiver and the most versatile, 
whereas before, all matters per- 
taining to quality had to be ob- 
tained by utilization of expensive 
electrical components with high- 
est efficiency, greatly adding to 
the weight, bulk and cost. 


Many types available 


The unwritten rule of design 
was, “when some unusual effect 
has to be provided, find some way 
to make an electron tube do it.” 
The tube manufacturing com- 
panies contributed immensely by 
developing tube types with rabbit 
farm abundance, and radio de- 
velopment engineers never had 
to wait long when tubes with spe- 
cial characteristics were needed. 
Not all of the types developed 
proved of great value but from 
the list there came a standard 
group of useful styles and much 
research knowledge that has con- 
tributed greatly to tube perform- 
ance. Industrial production proc- 


*Certain applications shown may have pat- 
ent restrictions, however. 
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by RALPH R. BATCHER 


ELECTRON TUBES as 
Elements of CONTROL 


Fundamental tube circuits that will help establish 
more efficient manufacturing process control 


esses, research measurements and 
control have already benefited by 
having this wealth of specific in- 
formation on electron tubes made 
available with the expenses al- 
ready absorbed by the broadcast- 
ing industry as a whole.* 

The electronic applications can 
be studied from many angles, but 
possibly the most useful intro- 
duction is a resume of the basic 
problems that have been solved 
with electron tubes. The tubes 
do not know or care whether they 
are plugged into measuring cir- 
cuits or process controls, so the 
accompanying “Electronic Indus- 
tries” chart is planned to cover 
the general conditions met with 
in all such fields. 

A tube itself is a controlled in- 
strument; some sort of driving 
potential must be applied and 
some other kind of effect is de- 
livered. In either case there is a 
wide variety of functions. that 
can be tied up with a tube’s char- 
acteristics. 


Eight basic sections 


In all sections of the chart 


many symbolic representations - 


are made and the actual circuits 
may contain other necessary 
equipment, such as_ operating 
power supplies, etc., and the gen- 
eral circuits which go to heat the 
tube filaments are omitted. This 
system of abbreviation is com- 
mon in electronic circuits inas- 
much as it permits the circuit 


features to be emphasized without 
introducing extra complexity in 
the diagrams. One symbol how- 
ever may be new to some; the in- 
clusion of a small dot within the 
tube symbol indicates a gas filled 
tube. 

Those in the left half are de- 
pendent on AMPLITUDE charac- 
teristics; that is, some _ effect 
which deals with displacement, 
either.electrical, magnetic, physi- 
cal or in any other field of tech- 
nical activity, is called upon to 
control another amplitude effect 
of a different magnitude and pos- 
sibly at a different rate. 

In section (I) at the upper left, 
basic methods for securing linear 
conversion are listed, (II) meth- 
ods of selective control where the 
control transfer occurs only when 
some condition of margin, thresh- 
old level, rate of change, fre- 
quency, etc., is reached. In (III) 
are shown basic methods where 
tubes are used to introduce non- 
linear factors for stabilization or 
other control functions. (IV) 
shows how tubes are used to pro- 
duce outputs following definite 
non-linear expansion or contrac- 
tion laws. 

In the right half of the chart 
are numerous conversion systems 
using tubes wherein some TIME 
factor is involved. The sections 
take up (V) timing circuits which 
initiate single or a series of pulses 
having specific characteristics 
(VI) methods whereby the con- 
trolled function depends upon. the 
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integration of the varying con- 
trolling effects, (VII) or the con- 
verse where the output is propor- 
tional to the rate-of-change of 
the controlling effect, or (VIII) 
dealing with either delay or phase 
conditions. 

These circuits are all based on 
the use of commonplace radio 
tubes. No reference is made to 
any of the special-purpose -elec- 
tron tubes that use beams of elec- 
trons controlled as to their direc- 
tion as distinguished from the 
control of their density. 


What is industrial 
electronics? 


In a majority of industrial 
problems electronics deals with 
the correlation of vacuum gaseous, 
or photoelectric tubes with many 
types of presently used controls. 
Due to the nature of an electronic 
device itself such correlation is 
first concerned with electrical 
control appliances: relays, electric 
switches, motors, solenoid mag- 
nets, etc. The mechanics of phy- 
sical movements in all] other fields 
is but little different, from a basic 
viewpoint, and it is but a step 
further to bring into the pic- 
ture such matters of tempera- 
ture, color, magnetism, acoustics, 
noises, humidity, pressure and 
dozens of other physical phenom- 
ena. It can be pointed out that 
electron tubes are used both to in- 
stigate these effects and to inves- 
tigate the results. 


Linear amplitude 
magnification 


This application uses a ther- 
mionic tube in its most elemen- 
tary form—as an amplifier. Indus- 
trial usage generally deals with 
problems of handling large 
amounts of power and of select- 
ing a tube and its operating con- 
ditions to match a given load. In 
common with most other electri- 
cal circuit operations, the impe- 
dance of the load should match 
that of the tube, and for a first 
approximation, the value of the 
anode circuit loading listed in 
standard tube characteristic ta- 
bles can be used. 

Item 1 shows the basic tube cir- 
cuit (a triode) with a load con- 
nected in the anode. The anode 
battery may be from a few volts 
up, and in the chart is designated 
simply as a lead marked +B, with 
its negative terminal assumed to 
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be tied in with the common or 
ground potential connection. The 
impedance of the grid circuit can 
be either low or high, as required 
by the set-up, since a grid is a 
voltage-operated electrode. Gen- 
erally speaking input impedances 
of more than one megohm are 
avoided unless special precautions 
are taken to eliminate the flow of 
positive grid current. 

Item 2 shows an example of a 
high impedance input, a photocell 
and a low impedance output, such 
as a milliammeter. 

A vacuum tube is sometimes 
used as an impedance converter, 
Item 3, when an extremely low 
impedance load is to be supplied. 
There is no voltage amplification 
with this connection, although 
there is a “current” amplification. 

Item 4 is a system of connect- 
ing a low impedance source to a 
higher impedance load. Here, if 
the impedance of the applied 
source is designated R,, the input 
impedance is— 


Z; = Ri/(Rx Gm + 1) where 
Gm is in mhos. 


When a multistage amplifier is 
used at low frequencies, a two- 
electrode gaseous tube such as a 
neon lamp is frequently used as 
an interstage coupling link, Item 
5. A higher bias voltage on the 
second tube makes up for the cur- 
rent passed by the lighted lamp. 

Although, unlike the communi- 
cation problem, amplifiers in in- 
dustrial applications may not 
have to handle a wide range of 
frequencies, certain conditions 
may exist where improved operat- 
ing characteristics or a wide band 
of frequencies may have to -be 
covered. Inverse feedback ampli- 
fier connections, of which there 
are numerous types, may be used. 
One plan, Item 6, uses a shunting 
connection to feed back a signal 
from the output of a tube to its 
input circuit. Item 7 indicates a 
series feedback connection per- 
mitting a potential due to the 
anode current in the last stage to 
be fed back to a previous stage 
with correct phasing to improve 
the amplifier characteristics. 

A multistage amplifier wherein 
the successive tubes are coupled 
through condensers will not suc- 
cessfully amplify frequencies be- 
low a few cycles per second. Item 
8 shows a two stage amplifier 
without coupling condensers that 
will amplify direct-currents of a 


slowly varying nature as well as 
higher frequencies. A VR-150 reg- 
ulating tube prevents the current 
through the final tube from add- 
ing degeneration to the first 
stage. 


Electron tubes as 
discriminators 


In Section II certain useful ar- 
rangements are shown wherein 
tubes function only when certain 
conditions are met. Item 9 shows 
a basic limiter circuit where the 
pulse level output remains con- 
stant no matter how much the 
input exceeds a predetermined 
level. Here the input operates 
with a very low anode potential, 
no bias and with a high input 
grid resistance. As shown in the 
curve relation 10, negative swings 
are clipped when the signal ex- 
ceeds the grid cutoff point, while 
positive swings are clipped due to 
a high bias appearing in the grid 
circuit as soon as the grid “goes 
positive.” 

Another arrangement which 
will produce similar effects (Item 
11) uses a double-diode rectifier 
arrangement. This is a very early 
system for reducing radio inter- 
ference in communication receiv- 
ers. The two diodes are connected 
in parallel but series opposing. If 
both tubes had identical charac- 
teristics they would balance each 
other’s signals out. However, one 
diode is biased for high sensitivity 
and the other so that it will func- 
tion only on strong signals. There 
is, therefore, a certain operating 
range over which the balancing 
effect is ineffective. 

A circuit, frequently used in 
communication receivers and 
which may find some use in tele- 
metering and remote control in- 
stallations, is a frequency-modu- 
lation converter (Item 12). This 
arrangement changes a frequency 
modulated signal to an amplitude 
modulated one. There are many 
simple methods whereby an elec- 
tron tube oscillator can be made 
to shift its output frequency in 
accordance with some applied 


_ physical effect. This circuit (12) 


is used to convert the signals at 
the receiving position into a vari- 
ation in amplitude level—for in- 
strument recording, etc. 

A basic discrimination circuit of 
value, which makes a recording 
position immune to minor varia- 
tions in control signal (interfer- 
ence, etc.) is that in Item 13. Here 
a tube is biased so that it will act 
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only when a strong signal is re- 
ceived. 
Another circuit which has the 


reverse effect, Item 14, passes 
weak signals but is more or less 
immune to strong ones. This ac-- 
tion is due to an auxiliary pair of 
tubes (6SJ7 and 6H6) which take 
note of the incoming signal levels 
and produce a bias potential that 
chokes off amplifier action in the 
6L7 tube when the signal gets too 
strong. The level at which this 
occurs is adjustable. The result- 
ant output can even show “voids” 
when strong overloads occur. This 
must be considered when the use 
of this circuit is contemplated. It 
is a common form of “static” re- 
ducer in communication receivers. 


As a circuit element 


In Section III are listed a few 
basic applications of electron 
tubes as circuit varying and sta- 
bilizing elements. A pentode has 
the very interesting characteristic 
that the anode current passing 
through the tube is independent 
of the voltage applied (at least 
when the latter is greater than 
about 50 volts). Item 15 calls at- 
tention to this property where 
de/di=infinity. Tube characteris- 
tic curves for any pentode show 
the conditions where this is true 
and those whereby the current 
level can be preselected. 

The use of a tube as a variable 
resistance is also common (Item 
16). It can be used as a negative 
resistance, negative inductance, 
or a negative capacitance. Item 
18 shows a system of connections 
where a negative resistance ele- 
ment can be applied to another 
circuit, using a feedback connec- 
tion. Here E. must be several 
times as large as E, and E. is 
about 0.1E.. There are many vari- 
ations of this effect and many ap- 
plications of value in industrial 
control. Item 19 shows the pecul- 
iar curvature of the characteristic 
curve of the tube wherein a de- 
crease in voltage at X, results in 
an increased current. Negative re- 
Sistance effects occur in this 
region. 

In Item 17 is shown a practical 
application of a tube as a resistor. 
Here a triode is connected in se- 
ries with the load. Its control grid 
is coupled to a voltage regulator 
VR-105 and an amplifier tube 
(6SJ7) is such a way that any 
change in the input voltage or 
any change in the load factor is 
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immediately noted and the result- 
ing voltage change in the output 
corrected. These stabilizers for 
power supplies are in wide use in 
many fields of activity. 

A simpler voltage stabilizer for 
small changes in applied voltages 
or load currents can be provided 
by the simple regulator tube cir- 
cuit, Item 20. Tubes are available 
to hold voltages constant at either 
75, 105, or 150 volts (VR-75, VR- 
105 and VR-150). 

The use of a vacuum tube as a 
variable impedance is shown in 
Item 21 where modulator tubes 
T, and Ts alter the operating 
characteristics of the self-excited 
oscillator Ts, to produce a current 
whose frequency shifts in unison 
(and if desired over quite wide 
ranges) with potential variations 
applied to the input circuit of the 
modulator tubes. 

In section I arrangements were 
shown wherein a linear relation 
exists between the input and out- 
put levels of a tube. In many con- 
trol functions it may be necessary 
to alter this proportionality factor 
in accordance with some other 
law. Section IV lists a few elec- 
tronic possibilities along this line. 
A general circuit, Item 22 which 
permits the magnification factor 
to increase as the input increases 
(expansion) or to decrease as the 
input increases (compression) at 
will, by using the switch, and ac- 
cording to an adjustable incre- 
mental rate. 

Other circuit elements having 
non-linear characteristics can be 
combined with tubes to produce 
Similar effects. Item 23 shows cop- 
per oxide or selenium barrier- 
layer cells (which have a non- 
linear input-output characteristic) 
connected as a cathode load (see 
Item 3). This circuit is useful in 
making a single instrument scale 
cover large ranges in the applied 
control level. Item 24 shows a 
similar effect using vacuum tubes 
of the double-diode type. 

Items 25 and 26 show typical 
circuits using tubes of the remote 
cutoff type, which have been pur- 
posely designed to have non-linear 
input-output characteristics. There 
are numerous Styles of tubes with 
such characteristics available. In 
order to function in this way, a 
separate rectifier is provided on 
each stage, to provide a bias which 
becomes more negative as the sig- 
nal increases. These tubes can be 
adjusted to show logarithmic 
characteristics over a_ certain 


range, but several stages can be 
connected in tandem to produce 
logarithmic action over wide 
ranges (Item 25). 

A tube can be connected (Item 
27) so that any input signal is 
amplified and rectified and the 
rectifier output connected so that 
it will block off the amplifier ac- 
tion if the signal gets stronger 
than a certain value. In 27, the 
relay releases when an apprecia- 
ble signal is applied. The variable 
resistance R which can be of the 
order of one megohm can be used 
to adjust the threshold of this 
effect. 


Circuit functions 
involving time 


The circuits on the left half of 
the chart were concerned with 
amplitude relations. Now effects 
involving Time will be considered. 
In section V numerous arrange- 
ments are listed by which a delay 
function can be introduced. Sim- 
ple RC (Item 28) and RL (Item 
29) networks are common in all 
kinds of electrical circuits. They 
are quite effective in connection 
with vacuum tube arrangements 
since the latter are usually high 
impedance devices and substantial 
delay action can be obtained with 
high R values even if the C value 
is small. Inexpensive combinations 
are therefore available. 

There are numerous low-fre- 
quency oscillator arrangements 
where a series of pulses having 
prearranged intervals can be gen- 
erated for timing purposes, or if 
desired a single pulse can be pro- 
duced after a given delay for 
process control. 

Such circuits are used in weld 
timing, cathode ray time-base 
generators, inverter devices, and 
other applications. Item 30 shows 
a self-excited oscillator that gen- 
erates a few cycles of energy 
charging up the condenser C by 
grid rectification. This charge has 
to leak off through a high resist- 
ance R before oscillations can 
start again. This intermittent re- 
curring action is controllable by 
the adjustment of RC combina- 
tion. In 31 the condenser C is 
quickly charged by thyratron and 
slowly discharges through R. In 
32 it slowly charges through R 
and rapidly discharges. In either 
case a relay in series with the 
condenser will operate each time 
the thyratron fires. 

In communication circuits a de- 
lay can be introduced by a lattice 
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network, 33, without frequency 
attenuation if R—=VL/C. Then 
é=are tan 2—(f/fo—fo/f) wheré 
2rfo=—1/ VLC. 

A simple, although somewhat 
indefinite time delay is accom- 
plished by using the heating 
time of the tube to delay the 
anode current flow. This system 
is not safe when high voltages 
are involved owing to cathode 
surface deterioration when some 
tubes are used at low filament 
temperatures. A pure tungsten 
filament is not thus affected 
however. 

In high power service, an igni- 
tron tube with some type of de- 
lay network, such as a large in- 
ductance (Item 35) can be used 
to delay operation for a short 
interval. Many variations of this 
principle are in use. 


Electrical integration 


The effect of taking note of 
the cumulative or resultant value 
of a varying effect can be ac- 
complished electrically in several 
ways. A simple LC filter changes 
a rapidly pulsating potential into 
a more or less smooth one. Inte- 
gration circuits can also be based 
on L and R values (Item 36) or 
RC values. In Item 37 an elec- 
trometer tube (one arranged to 
have no appreciable grid cur- 
rent when used at low anode po- 
tentials, say six volts, so that no 
grid leak need be used) connec- 
tion is shown. In this applica- 
tion, light, as from a star per- 
mits a photocell to slowly charge 
a condenser. The tube shows the 
rate of accumulation of charge 
on C by rate of change of anode 
current as indicated by the rela- 
tion shown at Item 37. At fre- 
quent intervals it is necessary to 
discharge C using a key or 
switch. 

A similar use, Item 38, permits 
the charge to accumulate on C 
for a definite interval where- 
upon it is discharged through 
the tube input circuit. The tube 
and its attached load are ballis- 
tically operated. 

A curious circuit, used at 
times in electronic counting of 
discharge rates (as of alpha- 
particle ionization effects) is the 
flip-flop circuit in which one or 
the other of the tubes is always 
operated. A suitable pulse ap- 
plied to the input circuit will 
cause the operation to jump to 
the other tube. One complete 
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cycle of events takes place after 
each pair of pulses, so that each 
set-up as shown will divide the 
pulse rate by 2. 

In 40, another counting circuit 
is shown. The rectified input sig- 
nal charges the condenser C. 
Each time the charge exceeds a 
predetermined value the thyra- 
tron operates and clicks up the 
counter one unit. 

Many commercial vibration 
pickup devices, such as piezo- 
electric units give an output pro- 
portional to acceleration. There- 
fore velocity and/or displace- 
ment studies can be made with 
integrating circuits, such as in 
41. 

Differentiation 


The reverse action to integra- 
tion consists of differentiation. 
This function also can be accom- 
plished by electrical circuits as 
shown in section VII. These cir- 
cuits are often used to discrimi- 
nate between pulse varieties as 
to wave shape. For example, 
circuit Item 31 gives a pulse with 
a sharp front, while 32 gives a 
gradual wave front and an 
abrupt falling off. A combination 
of these pulses which might be 
used in some remote control sys- 
tem, is shown in the oscillogram, 
Item 48. 

The first derivative of this 
waveform is shown below as 
sharp positive and negative 
pulses, which can be separated 
by the use of diodes so as to op- 
erate the respective relays, as 
shown in Item 42: The method 
can be used to provide greater 
discrimination in counting ran- 
dom effects, when two pulses 
may take place close together so 
as to overlap as in the oscillo- 
gram 45. 

The first derivative of ‘this 
wave, shown here, has a some- 
what greater separation, while 
the second derivative shows dis- 
tinct separation. A simple RC 
circuit that can accomplish this 
differentiation is shown in 44. 
Other combinations of R and L 
and mutual inductance are shown 
in 46 and 47, which give similar 
effects. 


Timing by phase effects 


In section VIII of the chart 
numerous methods of producing 
and using phase effects are 
listed. 

A simple phase-shift network 
using a two gang variable resis- 


‘R and C depend on the fre- 


tor is given in 48. The values of 


quency involved. Approximately 
180° shift can be accomplished 
by the adjustment of the resis- 
tors. In 52 a similar network is 
shown using fixed resistors hav- 
ing values equivalent to the im- 
pedance of the condensers at the 
operating frequency. A _ special 
condenser with four stator sec- 
tions and two rotor sections (the 
latter 90° apart physically on the 
shaft is connected to the RC net- 
work so that any phase angle 
over a 360° shift can be obtained. 
Each rotor section is mounted so 
that it has entered one section 
of stator by the approximate 
amount it has left the mating 
stator. ‘ 

If the plate shape is of a 
proper contour (approximately a 
cardioid) the electrical shift can 
be made to coincide with the 
physical rotational shift, making 
the scale linear and direct read- 
ing. A mechanical arrangement 
giving full 360° shift uses a Sel- 
syn type motor as a generator 
(Item 53). This requires that a 
three phase power source be 
available. 

With a little care, a single 
tube oscillator can be adjusted 
to give a three phase output as 
shown in Item 51. Here if the 
load is divided according to the 
rules listed on the chart, the 
voltages across R;, Re and Rg 
will be equal and 120° out-of- 
phase with each other. This pro- 
vides a source of 3 phase power. 

Item 49 illustrates an example 
of a whole series of methods 
whereby a load current control 
is accomplished in a smooth and 
efficient manner, using thyra- 
trons or ignitrons. The control 
is accomplished by delaying the 
grid control potential to the 
thyratron so that it fires later 
during each cycle so that only a 
part of the current is allowed to 
flow into the load. The delay in- 
terval is dependent on the R and 
C values. Item 50 shows a bal- 
anced amplifier providing a two- 
phase current from a _ single 
phase source, used to provide a 
rotating time base in oscillo- 
graphic work. A modulating sig- 
nal can be applied at terminals 
X to provide radial movements 
from the base circle shown on 
the oscillograph screen. 

Industrial Control Chart 
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GENIOUS FIXTURE with motor driven spot welders auto- STRUCTURE SIMILAR to the keel of a boat is here spot 
tically completes four bulkhead welds in less than 1 minute welded to the tank while it is carried on a moving conveyor 


ESISTANCE WELDING 
e Tear-Drop Tanks 


Electronically controlled ac resistancé_welding 
equipment, used with jigs and fixtures especially 
designed for the purpose, is helping Lockheed 
Aircraft Corp., Los Angeles, to speed the produc- 
tion of tear-drop fuel tanks. Replacing units 
previously made of aluminum this newer type of 
dropable tank is now made of .024 inch thick 
steel in two halves. After various internal braces 
are welded in place, the halves are run through a 
National seam welder that completes the mating 
operation. The substitution of light gage steel for 
aluminum of which these tanks previously were 
made, coupled with the use of resistance welding in 

, a their fabrication has greatly speeded production. 


A PORTABLE SEAM welder operated in direction counter to 
mMévement of conveyor holding tank cuts welding time in half 


VES of the tank, spot welded together are supported in TWO WELDS are made simultaneously in this operation on 
adle as seam welder is run completely around to join them one of the halves of a tear-drop shape dropable fuel tank 


Military FM Experience 
by E. K. COHAN 


Director of engineering, 
Columbia Broadcasting System 


Frankly, I have been much con- 
cerned over what I believe to be 
premature recommendations on 
this subject. While I recognize the 
desirability of setting up commit- 
tees to study the most effective 
methods to be employed in the tre- 
mendously expanded communica- 
tions fields of the future, so much 
progress of a confidential nature 
has been made since the beginning 
of the present war that I don’t feel 
that we, civilians, have the quali- 
fications to decide such matters 
without the advice and recom- 
mendation of those men, who in 
the field and in laboratories are 
gaining practical experience with 
methods and devices unknown in 
the commercial field prior to the 
war. 


To limit the future growth of 
radio communications and _ the 
electronics field by decisions pre- 
maturely arrived at would be a ca- 
lamity, and I think our job is to 
get the stage set so that, without 
too much loss of time, such discus- 
sions can take place in earnest by 
all interested parties as soon after 
the cessation of hostilities as pos- 
sible. 


I, for one, would like more inti- 
mate knowledge of what military 
experience has been with FM be- 
fore I could decide how the present 
band compares with some other 
band. In view of the wide chan- 
nels necessary for FM, I have al- 
ways felt that it might be better 
to place it all above 100 megacycles 
and give it room where it can grow 
for the next 50 years, and not be 
subject to the restrictions which 
have limited the domestic broad- 
casting band where, to get a suf- 
ficient number of stations to serve 
the country, much unfortunate 


duplication has had to take place. 
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FREQUENCY 
CONCERNS 


DR. ALFRED N. GOLDSMITH 


JOHN V. L. HOGAN 


® Four points stand out in any 
early attempt at analysis of the 
spectrum situation: 
1—Postwar production cannot go 
ahead until reallocation prob- 
lems are solved. 


2—There must be a certain 
amount of reshuffling to care 
adequately for existing ser- 
vice and to provide for new 
services, many of them tied 
up directly with. matters still 
of a necessarily secret nature. 
3—It is essential that there be 
an amicable meeting of minds 
looking to equitable division 


of the spectrum along sound 
engineering lines with due re- 
gard to military, commercial 
and purely scientific require- 
ments. 

4—The problem is one that must 
be looked upon from a global 
rather than a national or even 
an international viewpoint. 


What view is taken of the matter | 


as a whole, quite obviously will be 
tempered by the interests of the 
viewer. There can be no doubt re- 


garding both the complexity and? 


the importance of the subject. It 
is paramount, therefore, that those 


Evolving Ideal Plan 
by DR. ALFRED N. GOLDSMITH 


Consulting engineer 


I really have no concrete sug- 
gestions on the best utilization of 
frequencies. I do, however, strong- 
ly urge the most detailed study of 
the problem by Army, Navy and 
civilian government experts as well 
as the research and development 
engineers and radio physicists. I 
think that the viewpoint of any 
one man in this matter might well 
prove incomplete or unintention- 
ally biased. 


The number of data necessary 


for a really analytic and construc- 
tive study of the situation is very 


great. We should draw on all the 
major laboratories and engineering 
groups; assemble the available in- 
formation which they can offer; 
digest and coordinate such infor- 
mation; and endeavor to determine 
trends and specific details in re- 
lation to future spectrum utiliza- 
tion. 

The first plan thus produced 
might well be an “ideal” plan. It 
would almost certainly be found 
that numerous changes or conces- 
sions would be necessary to adapt 
such a plan to practical and exist- 
ing conditions. The more novel and 
less used any frequency domain, 
the easier it is to allocate its use 
on a theoretically correct basis. 
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ALLOCATION 


ENGINEERS 


K. B. WARNER 


at 


0. B. HANSON 


who do the viewing be truly repre- 
sentative of all interests and thus 
able to do a job of collective view- 
ing that will focus attention on 
every facet of the jewel. 

With the termination of hostili- 
ties, it is a foregone conclusion that 
practically all services will want to 
expand to such extent as room can 
be found, or made for them. FM 
is certainly going to need more 
space; television, looked upon by 
many as possessing potentialities 
capable of making it the next big 
boom on the electronics horizon, 
will have to have more; expansion 


of point-to-point, police, aviation 
both public and private, photo and 
facsimile, and a host of services 
other than those having to do with 
the military and communications 
will be limited only by what fre- 
quencies may be found available 
for them. 

Some relief will come presently 
from very closely guarded indus- 
trial, military and purely scientific 
research; multi-channeling of fre- 
quencies, for example, may have an 
important bearing. 


In the meantime, these leaders 
make these comments. 


It is my belief that only by such 
& process could we hope to lay 
some foundation for the future use 
of the radio frequencies. Any indi- 
vidual suggestions today, while 
helpful in detail, would require in- 
tegration with the thoughts of 
many other persons before serving 
as a safe guide for the future. 


How Not to Do It 
by L. C. F. HORLE 


Consulting engineer 

I strongly suspect that I’m one 
of the few men in the radio indus- 
try who don’t know the proper al- 
locations for all services. I do, 
however, know how to find out 
these proper allocations. The 
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method does not comprise battling 
between IRE, FCC and RMA. 


Careful Planning 
by JAMES LAWRENCE FLY 


Chairman Federal Communications 
Commission 


I am afraid that it would be a 
bit dangerous to comment at this 
time on the proposals for postwar 
radio spectrum allocation. As you 
know, the industry and the govern- 
ment are cooperating with a view 
to establishing postwar planning 
groups which will cover allocation 
problems. The demand for fre- 
quencies will be very great, not 
only for television and FM, but also 
for aviation, police, and other mis- 


JAMES LAWRENCE FLY 


cellaneous services, including, of 
course, many government services 
which operate throughout the spec- 
trum. This work will involve very 
careful planning on the part of all 
the interested groups and I doubt 
if the results will be known for 
some time to come. 


Expand FM Frequencies 
by JOHN V. L. HOGAN 


President Interstate Broadcasting Co. 

I am not yet prepared to recom- 
mend a complete spectrum distri- 
bution for postwar use, but I can 
suggest the following points that I 
think should be considered: 

1. The existing FM broadcasting 
frequencies should be continued, 
because (a) of transmitter and re- 
ceiver investment involved, (b) 
there has been no proof that long- 
distance “burst” interference will 
offer serious difficulty within the 
established fifty - microvolt service 
contour, and (c) because an in- 
crease in frequency would probably 
reduce service in the area beyond 
the first horizon which is so impor- 
tant. 

2. The total band allocated to 
FM broadcasting should be in- 
creased to allow for service needs 
in densely populated areas. 

3. The FM broadcasting band 
should be continuous throughout a 
range not greater than approxi- 
mately 2.5 to 1. 

4. Provision within the FM 
broadcasting band should be made 
for both simplex and multiplex 
facsimile operation. 

5. A few specific and relatively 
narrow bands should be assigned 
for industrial heating, diathermy, 
etc. These bands need be only as 
wide as required by good oscillator 
stability, since there is no reason 
why very large numbers of indus- 
trial instruments cannot be oper- 
ated in a single band. 

6. Full use should be made of 
the newly available super high- 

(Continued on page 192) 
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1. Eliminating Lint 


in plant of Photo Utilities, Inc., New York, manufacturers 
of electronic test equipment. Precision measurement worker 
wears white gloves, dress, and cap of a lint-free rayon fabric 
developed by Celanese Corp. of America 


3. Permanent Drill Jigs 

bolted to table of four-spindle drill press, obviate necessity 
of centering fixtures under spindles, speeds production at 
Westinghouse switchgear plant. Spindles lift automatically 
after drilling to pre-set depth 
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2. 40% Saving 


in 18-inch hack-saw blades is obtained in method suggested 
by Leonard Yates of Tube Turns, Inc., Louisville, Ky. Most- 
used portion of blade is discarded. End is annealed and drilled 
fitting blade for 14-inch saw 


10 FACTORY Short Cuts 


4. Woman’s Hair Dryer 
becomes a pre-heating unit at this test position in crystal 
shop of Western Electric Hawthorne Works, Chicago. In 


controlled-temperature oven, crystals are checked for activity 
over a wide range 
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5. Uncooked Spaghetti 


broke a filament assembly bottleneck at Westinghouse Lamp 
Division. Short lengths of spaghetti (yes, the edible kind!) sup- 
port coiled filaments during welding, then are burned away, 
upping production 75 per cent 


7 Basic Training 


for familiarity with the various types of nuts, bolts, and 
washers is given learners at Federal Telephone and Radio 
Corp., Newark, N. J., by having them sort and compare floor- 
sweepings with board of mounted sample parts 


9. Soldering Proficiency 
is developed in Federal’s Chinese learners at Newark, by 
demonstrating various types of soldering jobs on this sample 


board, Here, trainee compares own work with mounted ex- 


ample of perfect soldering he tried to duplicate 
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G. Aligning Wrench 

used by Wells-Gardner Co., Chicago, on intermediate fre- 
quency transformers of Navy receivers, is made of Plexiglas. 
Because it “conducts” light, such wrenches could be com- 
bined with pencil-type flashlights for hard-to-see locations 


8. Precision Assembly : 
simplified with special fixture. Stranded cable for suspension 
of Sperry Gyro-compass rotor is about one foot long, and 


must consist of 18 equally stressed .009-inch steel wires 
forming perfect circle around air core 


ie 


10. Mass Production 


of low-power transmitting tubes was achieved by applying 
receiving-tube preduction methods. Developed by National 
Union Radio Corp., Newark, this automatic machine exhausts, 
bombards and seals off. Control panel at right warns of trouble 
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The problem of finding suitable 
high Q reactances and “tank” ele- 
ments at ultra-high frequencies has 
one solution in the application of 
the properties of fractional wave- 
length long transmission line sec- 
tions either open-circuited or short- 
circuited at the far end. The trans- 
mission line may, of course, be 
either coaxial, or of parallel rod 
construction. The accompanying 
nomograph serves as a calculator 
of the reactance values for either 
the open- or short-circuited termi- 
nation. 

The general expression for the 
impedance at any point along a 
transmission line for any termina- 
tion is given by, 


Z.CosH Yl + Z,SinH | 
Z. SinH Yl + Z.CosH Yl (1) 


and for the lossless case, the impe- 
dance reduces to, 


Zx = Zk 


Z, Cos 814+) Z.Sing | 
2x =2K | 57, Sin B1 +Z« Cos 8 2 


In these formulas, Zy is the im- 
pedance at any point x measured 
from the receiving end of the line. 
Z,, is the load impedance on the re- 
ceiving end of the line. -y is the 
propagation constant of the line 
equal to a +js. Where the resist- 
ance and conductance of the line 
are negligible (true for well de- 
signed uhf lines), a is zero and y = 
je, where 8 is the phase shift factor 

2r 
and is equal to — radians per unit 

X 
length (the units in which d is ex- 
pressed, centimeters, meters, etc.). 
The symbol 1 is the distance from 
the receiving end to point X and 
must also be expressed in the same 
units as » (centimeters, meters, 
etc.). Z, is the characteristic im- 
pedance of the transmission line. 
Formulas for Z,; are given at the 
bottom of the nomograph. 

In the case of the shorted trans- 
mission line, Z, is O and (2) re- 
duces to, in the lossless case, 

Z, = jZ, Tan gl (3) 
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by WILLIAM MOULIC 


REACTANCE CALCULATOR 
for TRANSMISSION Lines 


UHF Department, N. Y. State Signal Corps Training School 


A nomograph for determining inductive and capacitive 
reactances of open and shorted transmission line sections 


If 1 is considered as XA, (3) becomes 
Z, =jZ, Tan 2nX (4) 
By similar analysis, the open cir- 

cuited line in which Z, is o, the 

impedance of any section XA long, 
can be expressed in the lossless 
case, by, 

Z,=—jZ, Cot 2X (5) 

Inspection of (4) and (5) show 
that the impedance is pure react- 
ance. The shorted line will produce 
inductive reactance when its length 
is less than a quarter wavelength, 
capacitive reactance when the 
length is between a quarter and a 
half wavelength, inductive in the 
next quarter, etc. The open line 
will have capacitive reactance in 
the first quarter wavelength, induc- 
tive reactance if the length is be- 
tween a quarter and a half wave- 
length, etc. 

While a shorted line that is an 
exact quarter wavelength long will 
be parallel resonant (as will also 
a half wavelength line that is open 
circuited) the inevitable tube ca- 
pacities and lead inductances usu- 
ally require the transmission line 
section to be slightly shorter than 
the exact parallel or series reso- 
nant value. For example, if the 
transmission line section is being 
used as a tank circuit in an ampli- 
fier or oscillator, the interelectrode 
and stray reactance of the tube 
circuit must be equal in magnitude 
and opposite in kind to the react- 
ance of the transmission line at 
the desired resonant frequency. 


Using the chart 


The nomograph can be used to 
find quickly the length of line to. 
produce a desired kind and magni- 
tude of reactance or, given the 
length, the reactance can be deter- 
mined. The chart also permits the 
characteristic impedance to be 
found if the length and reactance 
are known factors. 

To find the length required to 
produce a desired reactance, lay a 
straight-edge from the value of the 
characteristic impedance (Z,) to 
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the desired reactance value on Zp, 
scale. The straight-edge will cross 
the tangent-cotangent scale at 
some point; from this intersection 
extend a line horizontally to the 
function curve; read vertically up 
to X scale if reactance is to be in- 
ductive, and downward if react- 
ance is to be capacitive. 

If the length X is given, extend 
perpendicular to intersection with 
function curve; extend a line hori- 
zontally to tangent-cotangent scale. 
Lay straight-edge through Z, value 
and point found on tangent-cotan- 
gent scale to Zpp scale. If line was 
shorted, Zpp will be inductive re- 
actance; if open circuited the im- 
pedance is capacitive reactance. 

Example 1. Z, = 200 ohms, de- 
sired reactance Zpp = +j 1000. 
Find length of line at 500 mc. 
Straight edge crosses tangent scale 
at 5. Project line from 5 horizon- 
tally in to function curve. Project 
line vertically up and read X = 
0.218 ». At 500 mc A = 60 cm, 
therefore X = 13.1 cm. 

Example 2. Inductive reactance 
of a circuit is +j 300. Find length 
of line with Z, = 100 to give 
—j300 capacitive reactance. 

Line will be open circuited for 
lengths under quarter wavelength. 


‘Line from Ze = 100 to —j300 


crosses cotangent scale at 3. Pro- 
ject line in to curve and read ver- 
tically down to X = 0.047 \. If fre- 
quency is 1000 mc, X = 1.41 cm. 

Note that 0.5 \ may be added to 
any value of X without altering the 
reactance value or sign. 

If 0.25 \ is added to any value of 
X read reactance as if line were 
shorted instead of open or vice- 
versa and had its original length. 
Thus in example 1, if .25 « is add- 
ed to 0.218 » the shorted line 
0.468 » long will act the same as 
0.218 > open line. The reactance 
in this case will be —j39 ohms. 
(Read up from 0.218 A on “open 
line” scale to function curve and 
horizontally across to cotangent 
function 0.195.) Line from Z, = 
200 through 0.195 gives —j39. 


REACTANCE OF SHORTED AND OPEN 
TRANSMISSION LINES 
/2 K/ 
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MODERN CONTROL 


Providing effective and reliable facilities for continual ground checks 
of aireraft radio and for dispatching several hundred daily flights 


Split-second control of aircraft 
in flight and on the ground de- 
pends, obviously, on the effective- 
ness, and particularly on the reli- 
ability, of tower communication 
equipment. Grumman Aircraft En- 
gineering Corp., on Long _ Island, 
New York, has recently put into 
operation a new control tower that 
is looked upon by Civil Aeronautics 
authorities as being the last word 
in both completeness and reliabil- 
ity. Its effectiveness represents the 
result of experience gained during 
a period of growth from a few 
flights a day to the point where 
ships from three fields in well over 
a hundred flights a day must be 
controlled. 


Two transmitters 


The tower itself is a multi-floor 
building with the operations of- 
fices on the ground level. Most of 
the equipment including all the 
transmitters with associated control 
equipment and a block of receivers 
are a couple of flights up. The ac- 
tual control equipment is on the 
top deck, of course, enclosed in 
polarized glass. Relays are the 
muscles of the system, with every- 
thing remotely controlled under the 
apt handling of L. E. Salvante, his 
assistant Ray Thurber, and a corps 
of six women operators. 

Main reliance is placed on two 
transmitters, one of 15 watts capac- 
ity on the regular tower frequency 
of 323 kc, and the other of 250 


ESSENTIAL CONTROL facilities in the new Grumman air traffie control tower 
have been arranged for maximum accessibility and convenience of the operators 


TOWER is spacious, en- 
closed in polarized glass 


watts capacity on a Navy frequency. 
Both transmitters, together with 
fixed frequency receivers covering 
these two frequencies, were designed 
by Erco Laboratories, Hempstead, 
N. Y. In addition, there are a num- 
ber of standard Hallicrafters receiv- 
ers used for continuous monitoring 
of a string of important, though 
lesser used frequencies. Emergency 
equipment consists of a complete 


set-up of standard aircraft trans- 
mitters and receivers, battery pow- 
ered, on the two main frequencies 
and instantly available in the con- 
trol tower. 

Both the main transmitters were 
designed and built with simplicity, 
ruggedness and reliability as prin- 
cipal considerations. They are both 
straight-forward crystal controlled 
designs with a pair of 807’s in the 
final of the 323 kc job and a pair 
of 812’s in the higher-powered rig. 
Although capable of putting out 
250 watts, maximum power of the 
larger transmitter is used only as 
atmospheric conditions or distance 
to be covered may require. Relay 
controlled switching keeps the 
power at a considerably lower level 
for routine work. 


Multi-purpose units 


Control of both transmitters is 
through press-to-talk switches, 
which operate relays in combined 
speech amplifier and monitor units 
at the operating position. In addi- 
tion to speech amplifying equip- 
ment each of these units functions 
also as a modulation monitor, as a 
modulation level indicator, and as 
a carrier level indicator giving the 
operator a complete picture of what 
goes on. Additional relays in these 
units also function to open the 
plate circuits of all receivers during 
the time the associated microphone 
is in use, as a measure to eliminate 
feedback. 
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TOWER DESIGN 


The two Erco fixed frequency re- 


ceivers upon which main reliance is 7 323 KG 
placed are used to monitor the Navy we be (x) &) Bs vs 
test frequency and 3105 kc. These RECEIVER RECEIVER RECEIVER RECEIVER 


ee 


two units, together with all other pa wr 4495 KC 
receivers are fed into an ingenious are — 


patch panel which contains four T T = 
low-level line amplifiers and an rf er } “ ce al : 
monitor, the latter serving continu- —_— € y2 
ously for both transmitters. There SPEECH 
are quite a number of speakers lo- AMPLIFIER pte SPEECH ‘ 
cated in various parts of the opera- _ bo g AMPLIFIER 
tions office and in other parts of 1 \ 
the building and the patch panel 1—6SK7 By i 
makes ss possible rs feed any - ge FREQUENCY Relay 
ceiver any speaker or group o METER 
speakers in the building. T-pad at- Erco Breaks | Receivers 
tenuators are provided to adjust | 
the level on all lines and amplifiers. Anleane RECEIVER in i 8 Si 
Also, in case of necessity, one of the pet oa ] Bh Ge Kee i 
line amplifiers can be patched in Se shy 7 [ Doublet Antenna 
to temporarily replace a defective TRANSMITTER RECEIVERS 
speech amplifier feeding either 323 KC No. 1 3117.5 Ke TRANSMITTER 
transmitter. For frequency checks + rtm oo gala aces PANEL oan 
on all transmitters, there is an Erco ———, ie RF Monitor wary A 
frequency meter operated in con- Rectifiers SX-25 Yj Modulators Recorder 
junction with a Hallicrafters SX28 -~— No. 3 Spare y} Rectifiers 
receiver. i — 
An important piece of equipment scr cin sien 
made automatically available . | 2 i 
through remote control is a record- a To ac 
ing machine with which a record . 
can be made of both sides of dis- : To Microphones in Tower 
patching orders and responses, or Y i VY 
any other conversation between the EMERGENCY EMER EMERGENCY RECEIVERS vs 
tower operators and pilots of ships TRANSMITTER pone al Patch Panel 
on the ground or in flight. Such 323 KC | ee ee 
records are made as required, and 2 ] 


serve as a check on take-off and 
landing instructions. 
Design of the tower and develop- Battery Charger Ac 
ment of its equipment has pro- 28 Volts 
ceeded over a number of years from 
the time when ship radios were all 
(Continued on page 176) 
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BLOCK SCHEMATIC showing intercommunication of all transmitters, receiv-~ 
ers and remote speaker installation centralized in the new Grumman tower 


TRANSMITTER ROOM with low power, low frequency rig, monitor speakers, emer- 
ELECTRONIC INDUSTRIES @ August, 1943 gency equipment, high power transmitter and patch panel. Right, frequency meters 


THE WAR EMERGENCY RADIO SERVICE 
CHART A 


ORGANIZATION 


PERSONNEL 


WASHINGTON OFFICE 


NATIONAL COMMUNICATIONS OFFICER 
vs oco 


NATIONAL RADIO OFFICER 


REGIONAL OFFICE 


REGIONAL COMMUNICATIONS OFFICE! 
vs o¢o 


ISTATE ORGANIZATION 


STATE COMMUNICATIONS OFFICER 
Civili aN DEFENSE 


STATE RADIO OFFICER 


WARNING @STRICT 
CONTROL CENTER 
Steterrcninaatattirtheaen | 


LOCAL 
CONTROL CENTER 


| NATIONAL AND STATE ORGANIZATION 


- DISTRICT COMMUNICATIONS OFFICER 
DISTRICT RADIO AIDE 


LOCAL COMMUNICATIONS OFFICER 
LOCAL R4010 AIDE 


WERS national and state 
organization arrangement 


During rapid growth of any ser- 
vice a solid foundation of good en- 
gineering is of paramount import- 
ance in order that expansion may 
proceed in orderly fashion along 
lines that lead to all the advan- 
tages that can accrue from the 
latest technical knowledge. 

War Emergency Radio Service, 
rapidly becoming more familiarly 
known among other alphabetical 
organizations as WERS, is an ex- 
ample. For although this Home 
Defense organization has grown in 
little more than a year into almost 
a nation-wide radio communica- 
tions net, it has done so with only 
a modicum of engineering help; 
more such help is earnestly needed. 

There has been practically no 
attempt at standardization of 
equipment particularly suited to 
this work, for example. While ex- 
isting equipment is doing a good 
job, that fact is a tribute to the 
persistence of WERS personnel 
rather than to planned engineer- 
ing. That there is a very definite 
need for engineering help, or rather 
for the help of individual engi- 
neers, particularly those endowed 
with some measure of executive 
ability, becomes plain from study 
of what has been done—and even 
plainer when growth is considered. 


In 174 communities 


Like Topsy, WERS “just growed” 
until it now represents a well-knit 
organization spread over 34 states 
and the District of Columbia, with 
accredited representatives in 174 
communities. Further’ desirable 
expansion will depend in consider- 
able measure on the help, guiddnce 
and support that may be forth- 


coming from public-spirited radio 
engineers and others having organ- 
izational ability. There remain 
many engineering problems to lick. 

Originally conceived by amateurs 
banded together under the Amer- 
ican Radio Relay League banner, 
WERS is today quite efficiently 
operated by them, although their 
amateur status, in so far as operat- 
ing is concerned, has been washed 
out for the duration, and has long 
since passed the so-called amateur 
stage. Today WERS is administered 
by the Office of Civilian Defense 
and operated by local civilian de- 
fense officials in the names of their 
communities. Thus from a strictly 
amateur concept, has sprung a ser- 
vice organization already of great 
potential value and destined with 
proper support soon to occupy a 
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ENGINEER MS 
In Expanding) 


by STANLEY P. McMINN (W2WD) 


Need for technically trained executive personnel in gr 


position of great importance in 
any national emergency, be it war 
or natural forces. 

Until very recently, facilities of 
WERS could be used only during or 
immediately following impending 
or actual air raids. Late in June, 
however, FCC amended its rules to 
very much enlarge the scope of 
civilian defense operations. Under 
the amended rules, WERS licensees 
may now use their stations to pro- 
vide essential communications over 
limited distances in the event of 
other emergencies such as floods, 
explosions in munitions plants, 
hurricanes, fires and any situation 
affecting civic security. 


Civil emergency test 


In fact, WERS already has had 
its first test in civil emergency. 
During recent floods at Anderson, 
Indiana, the radio units of Ander- 
son’s WERS station WJWH were put 
into service at one-thirty of the 
afternoon of May 18, and remained 
on duty until two-thirty the follow- 
ing morning. 

During that time they directed 
trucks, men, sand, and equipment 
to points of urgent need along the 


levee, four 'WERS units actually be- 
ing set up on the levee. Two other 
radio units kept the auxiliary po- 
lice, road repair, and the Red Cross 
canteen and evacuation forces in 


TYPICAL warden post with 
portable equipment set up 
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touch with the control center. A 
final unit, in addition to the unit 
in the control center, was set up in 
the city engineer’s office, giving this 
office uninterrupted contact with 
the whole flood situation. Close to 
300 radio calls were handled 
through eight WERS units operat- 
ing during the emergency. 


J. W. Barber, head of the Madi- 
son County Defense Council, said, 
“Without the facilities of the radio 
units and their personnel, Ander- 
son would have sustained a loss of 
several hundred thousand dollars 
from the flood. This emergency has 
demonstrated the value of WERS as 
one of the most important of all 
services.” The use of WERS for 
these purposes obviously serves to 
emphasize the need for engineers 
interesting themselves in the work. 


are for communication between 
control center and local fixed 
points such as hospitals, fire sta- 
tions, wardens’ posts, etc., the con- 
trol center being the coordinating 
agency for the various services 
over these channels; channels be- 
tween 114 and 115.1 me are for 
communication between control 
center and mobile units of the 
various services at the scene of an 
“incident”; channels between 115.2 
and 116 mc have been set aside for 
the use of the Civilian Air Patrol 
to eliminate interference which 
might otherwise occur between air 
and ground stations. 

The manner in which WERS is 
organized, the extent to which the 
plan already has spread, and the 
possibility for further expansion 
with 14 states and many thousands 


CAN HELP 
WERS Plan 


More than a year ago, OCD, in- 
spired by the remarkable results 
obtained by ARRL members in tak- 
ing over during numbers of local 
emergencies when other means of 
communication had failed, present- 
ed to the Federal Communications 
Commission and the Defense Com- 
munications Board (now Board of 
War Communications) the problem 
of again utilizing such existing, and 
tried, facilities during the present 
national emergency. As a result, 
FCC in May 1942 allocated channels 
for the joint use of OCD and State 
Guard Stations. 


These channels, between 112 and 
116 mec, are designated for specific 
purposes in accordance with the 
general plan laid down by OCD. 
The arrangement makes possible a 
non-interfering network of CD sta- 
tions interconnecting all communi- 
ties with each district warning cen- 
ter. Thus, frequencies between 112 
and 112.8 mc are used for com- 
munications between control cen- 
ters and warning district control 
centers and represent the supple- 
Mental circuit between a com- 
munity and an outside point; be- 
tween 112.9 and 113.9 mc channels 
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yhome defense organization already covering 34 states 


of communities not yet represented, 
leaves no room for doubt regarding 
the need for a continuing interest 
in and the active support and guid- 
ance of both engineers and other 
citizens who may have available 


MOBILE WERS stations report 
direct to local control center 


the small amount of time required 
for this worthwhile work. 

WERS is headed up by a Na- 
tional Communications Officer, lo- 
cated in Washington, under whom 
are nine regional communications 
officers each responsible for an 
area comprising one of the nine 
Army Service Commands (former- 
ly known as Corps Areas). Author- 
ity of the US OCD ceases at the 
regional level. State organizations, 
headed by State Communications 
Officers, are created under state 
regulations in accordance with 
practices and procedures recom- 
mended by US OCD. State organ- 
izations are further divided into 
warning districts each with its dis- 
trict communications officer, and 


COMBINATION transmitter-receiver designs such as the Abbott are used quite 
extensively in WERS work and have become popular because of their simplicity 
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EQUIPMENT in most cases 
is home designed and built 


then into local control centers 
which have their local communica- 
tions officers. Such local organiza- 
tions are further subdivided in ac- 
cordance with the chart herewith. 
There is thus a tight organization 
of the whole effort with definite 
duties assigned to all the personnel. 

Responsible heads of the various 
organizations are clothed with con- 
siderable authority and their qual- 
ifications are in the _ higher 
brackets. State Radio Aides, for 
example, must have demonstrated 
executive ability and have opera- 
tional experience; a radio manu- 
facturing executive, an engineering 
member of a local broadcast station 
staff or commercial radio station, 
or a leading local amateur could 
qualify. District and Local Aides 
are required to be capable radio 
technicians preferably with previ- 
ous engineering, executive, opera- 
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tional and constructional experi- 
ence. On these men will fall re- 
sponsibility for the establishment 
of district and local networks, the 
training of operators and of con- 
struction, installation and mainte- 
nance groups. They must hold an 
FCC license of a grade higher than 
the restricted radiotelephone oper- 
ator’s permit. 

Actual operating personnel is 
chosen on the basis of ability to 
carry on calmly and efficiently un- 
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INFORMATION CENTER 


MILITARY ORDERS 4 VIA TELEPHONE 


der stress of emergency. Permits 
to carry on this work are issued by 
FCC only to those who already hold 
valid operators’ licenses or permits. 


Equipment requirements 


Equipment is essentially prewar 
amateur. WERS has made no at- 
tempt to specify or to standardize. 
It is recommended that fixed sta- 
tions have sufficient power ade- 
quately to cover their service areas 

(Continued on page 176) 
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ORGANIZATION of War Emergency Radio Service, which functions under the Office of Civilian Defense, is laid out along these 
lines, with four principle bands of frequencies, designated by FCO, divided into channels for specific communication purposes 
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The increasing trend towards the 
technological aspect in American 
industry, particularly as stimulated 
by the war, has made desirable, 
and even necessary, the selection 
of executives from engineering 
personnel. The average engineer is 
likely to have certain characteris- 
tics which must undergo some de- 
gree of modification with the 
assumption of executive or admin- 
istrative duties. 


Industrial relations 
is vital problem 


The engineer’s entire technical 
training has been to produce the 
best possible results with the best 
available materials, so that through 
the years of his cumulative engi- 
neering experience, it is likely that 
he has become something of a per- 
fectionist. In his executive duties 
he must learn to make a fair and 
rational compromise between per- 
fection and the practical require- 
ments of time, manufacturing con- 
siderations, markets, and the com- 
petition with which he is faced. 


ENGINEERS ARE TRAINED TO 
BE PERFECTIONISTS 


But in executive duties the engi- 
neer must learn to make a fair 
and rational compromise be- 
tween perfection and the prac- 
tical requirements of time, man- 
ufacturing considerations, mar- 
kets, and the competition with 
which he is faced. 
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When RADIO ENGINEER 
IS In Command 


by WALTER EVANS 


Vice-president Westinghouse Electric & Mfg. Co., 
Baltimore, Md. 


How the technical man must revise his thinking when 
he is himself the big boss, responsible for results 


One of his new and interesting 
problems will be the handling of 
industrial relations, which has be- 
come one of the most important 
activities in modern industry. This 
requires fairness of viewpoint, the 
ability to determine labor policies 
and resolve the questions raised by 
labor organizations. These need to 
be handled with considerable 
promptness and courage to stand 
his ground when necessary even 
under unpleasant pressure. 


Industrial activities 


Engineers as a rule flock together 
because of mutual interests which 
center around scientific societies 
and similar activities. New admin- 
istrative responsibilities require 
participation in general affairs and 
meetings of their industry, with 
their employees, and in community 
activities. 


“Don’t try to do it 
all yourself”’ 


The usual engineer is in his chosen 
field because of his love for that 
work which frequently results in 
the tendency on his part to do as 
much of the work as possible him- 
self rather than undertake the 
temporary inconvenience of ex- 
plaining or showing another how 
it could be done for him. From 
this point on his success depends 
in no small measure on his abil- 
ity to distribute everything pos- 
sible to others who can handle the 
details for him in a satisfactory 
manner. There will be plenty left 
that others can not do. 

And if the engineer can acquire 
the knack of wisely choosing capa- 
ble subordinates, there will be little 
doubt about his success. 


WALTER EVANS, a thoroughly quali- 
fied radio engineer, has been active in 
the radio operations of the Westing- 
house company from the time Westing- 
house laid the foundations for modern 
broadcasting with its pioneer KDKA 
and WJZ, coupled with the pioneer man- 
ufacture and sale of radio receivers. 
Mr. Evans’ rise to executive responsibil- 
ity has been logical and continuous, un- 
til he is now vice-president of the vast 
Westinghouse company, in charge of its 


radio, X-ray and broadcasting 
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GENERAL ELECTRIC X-RAY in 
use aboard U. S. Naval Hospital ship 


There is a very close relation be- 
tween human emotions, mental ac- 
tivity, certain physical conditions 
and body reactions. Instruments 
have been designed that will de- 
tect changes in the emotions by 
direct measurements of the elec- 
trical resistance of the body. This 
condition can be illustrated by a 
description of a pathometer, popu- 
larly known as a lie detector. 

The emotional condition of a 
person differs considerably when 
he knowingly tells a falsehood and 
when he is truthful, for this emo- 
tion alters the resistance of the 
skin. Numerous explanations of 
this phenomenon have been given: 
an increase of the adrenalin in the 
blood stream, an increase in the 
output of the sweat glands, or a 
flush of blood to the skin. Maybe 
all of these effects are interre- 
lated. 

The test consists of a low volt- 
age bridge circuit, one arm serving 
as a path between two electrodes 


ELECTRO SHOCK therapy with self- 
contained recording surge current meter. 
Rahm Instruments, Inc., New York 


pressed against the skin. A volt- 
age (1 to 20 volts) is used in the 
bridge circuit, which is adjusted to 
balance. The detector of the un- 
balance is the two-stage direct- 
coupled tube amplifier, illustrated. 
This circuit can be used to con- 
duct many related experiments in 
physiology and psychology, and is 
rather simple to construct and op- 
erate. Two high-gain pentodes are 
used, with a voltage stabilizer in 
part of the circuit to reduce de- 
generation. This pathometer has 
sufficient sensitivity to produce 
changes of .010 ampere in the out- 
put circuit caused by changes in 
the emotional state. 


The secret of successful lie detec- 
tion is in the selection of the ques- 
tions and in analyzing the surges 
accompanying the responses by 
comparing them with other in- 
nocuous questions interspersed with 
the key questions. Both electrodes 
can be placed on one palm, or can 
be separated in different locations 
without affecting the results, since 
the resistance drop is mainly at the 
skin layer. 


The contacts must be kept per- 
fectly still or the resistance changes 
due to an imperfect contact will 
obscure the normal variations. In 
many tests it is desirable to use 
saline moistened pads, or to have 
the electrodes coated with elec- 
trode jelly—which is a conductive 
“Musterole - like” paste developed 
for electrocardiographic work. 


Brain waves 


As soon as electronic tube ampli- 
fiers that would amplify extremely 
small potentials became available, 
it was discovered that a somewhat 
irregular electrical potential wave 
was given off from the brain at all 
times. The early tests consisted of 
making electrode contacts to the 
brain itself, but it was discovered 
that contact with the head, even 
through the hair, would give meas- 
urable voltages. 


PART II 


The brain has such a compli- 
cated structure that it is surpris- 
ing that a brain wave is so simple. 
What is more surprising is that 
when the mental process is most 
active the brain wave amplitude 
is often at a minimum. The activ- 
ity of the waves is reduced when 
the subject’s eyes are closed but 
it immediately resumes when re- 
opened. On the other hand it may 
have less amplitude during sleep. 
The waves are not all one type, 
but several types having different 
amplitudes and frequencies are su- 
perposed. This makes the: job of 
analyzing the pattern tedious and 
at times impracticable, if an exact 
study is needed. However, certain 
characteristics produced by specific 
disorders, such as epilepsy are 
often outstanding, which simplifies 
the manner of deriving results. A 
change in waveform may be noted 
several hours before an attack. 
For convenience, the predomi- 
nating waves, found to be within 
a range of 8-12 cycles, are called 
the alpha waves. Other series of 
waves have been noted superposed 
on the alpha pattern. Beta waves 
have a frequency of 30-40 cycles per 


PSYCHOGALVANOMETRIC CIRCUIT. 
Here Rx is a comparison resistor to 
simulate external electrode circuit. Ry 
is used to adjust voltage applied to elec- 
trodes. The screen voltage of first tube 
should be adjusted so that meter current 
goes to zero when input circuit is open 
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Continuing a broad review of a few of the problems 
associated with medical diagnosis, the solutions of 
which have been tackled with electronic devices 


second or more, but are of a lower 
amplitude and at present contrib- 
ute less information to the analysis. 
Another important series of sharp- 
er pulses termed the delta pat- 
tern has a frequency of about 3 
cycles per second or less. In gen- 
eral their waveform is complicated 
by body action currents, such as 
eyeball movements, blinking, etc. 
The utility of encephalograms in 
the study of mental conditions con- 
sists of comparing the predomi- 
nating frequency and amplitude 
changes when various stimuli are 
applied, and in noting the outputs 
at various points on the cranium. 
The procedure is to press against 
the scalp pairs of small disc elec- 
trodes covered with a conducting 
paste, and to compare the output 
of each pair with that from an- 
other. In general an electroence- 
phalograph has four or more sets 
of amplifiers and recorders. Rec- 
ords from each appear in parallel 
columns on a tape. Several record- 
ing systems have been developed, 
including the photographic process 
on bromide paper, ink writing pens 


GARCEAU ELECTROENCEPHALO- 
GRAPH with two direct writing pens. 
Electro-Medical Laboratories, Holliston, 
Mass., produce this unit 
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using electromagnetic or piezo- 
electric driving units using plain 
paper or in other designs electrosen- 
sitive paper where a chemical coat- 
ing is blackened by current flowing 
through the paper from the tipof the 
pointer, or wax-coated recording 
paper where a heated stylus draws a 
fine line in a white wax film on a 
colored paper roll. 

In a multiple channel electro- 
encephalograph system, all ampli- 
fiers must have no inter-coupling, 
minimum hum pickup, and must 
be able to drive the pen units at 
a frequency range of possibly 1-100 
cycles, giving an appreciable de- 
flection with an input potential of 
a few microvolts, since the beta 
waves have a nominal potential of 
about 10 microvolts, alpha waves 
50 microvolts. 


Analyzing wave form 


Brain wave study value in the 
future will depend on a simplified 
solution to an old engineering prob- 
lem (incidentally the same one 
that is inherent in many other bio- 
logical studies) a rapid means of 
analyzing wave forms. One method 
that has shown promise utilizes a 
series of tuned - reed filters as a 
coupling means between amplifier 
stages. Those frequencies that are 
not resonant with the reed fre- 
quency are not transferred to the 
recording mechanism. Some twenty 
reeds within the range 2 to 22 
cycles per second are connected in- 
to the circuit during a 9 second 
interval. This scheme transforms 
a non-recognizable pattern into one 
that directly answers the question 
as to what frequencies are present 
in the brain wave. 

Another system of analysis is 
based on a curious discovery that 
the alpha waves can be synchron- 
ized by applied stimulation, as by 
a light flicker. A ten cycle flicker 
will cause the alpha waves (if pres- 
ent) to change from a frequency 
of approximately ten cycles to one 
that is exactly ten cycles. Their 


WESTINGHOUSE X-RAY fluoroscopic 
equipment with miniature turntable to 
permit patient to be moved at will dur- 
ing delicate operations to remove foreign 
bodies accidentally in esophagus or lungs 


analysis can then be simplified by 
the utilization of a ten-cycle band- 
pass filter. 

Another approach to the prob- 
lem of brain wave analysis con- 
sists of utilizing the brain wave 
potentials to frequency - modulate 
one of two beating rf oscillators. 
The resulting beat note is a series 
of chirps and trills, produced by 
the higher brain wave potentials, 
superposed on slower sweeps of tone 
corresponding to the delta waves. 


Electroencephalophone 


These tones bear no relation to 
any system of analysis now being 
used, but it seems that the method 
does afford an alternate system of 
frequency analysis. As long as the 
various frequency ranges in a brain: 
wave produce distinguishable dif- 
ference in the record, whether it 
be visual or aural, experience and 
practice will permit its utilization. 
After all, a spoken tone is more 
easily analyzed by ear than an 
oscillogram of that tone handled 
visually, although, time permitting, 
a more complete analysis is af- 
forded by the oscillogram. 

Many important facts concern- 
ing mental activity have been dis- 
covered by research groups using 
brain wave equipment. One factor 
is the effect of brain shocks, as by 
administering insulin in a certain 
manner. This shock to the mental 
process has produced beneficial 
changes in certain disorders, such 
as in the case of epilepsy. The du- 
ration of the shock must be care- 
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FOUR-PEN recorder with Grass 
encephalograph used by U.S. Army 


fully timed and here the continu- 
ous recording of brain waves be- 
comes a necessity. 

Furthermore, the coma-producing 
insulin treatment has been largely 
replaced by an electrical shock 
method, whereby a definite voltage 
(possibly of the order of a hundred 
volts ac at say 50-60 mils) is ap- 

plied to the brain for a tenth of 
a second or more as prescribed. 
Here the “dosage” must be defi- 
nitely controlled for safety to the 
patient and for judging the results. 
One particular design makes its 
own record of the duration of the 
shock on a small disc chart with a 
simple type of recording voltmeter. 
Since the applied potential is at 
power line frequency, the duration 
of the shock is exactly recorded by 
a direct recorded oscillogram of the 
number of cycles on a chart. 


BRAIN WAVE record. 
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Another form of electrical ther- 
apy used in nerve work is the elec- 
tronic stimulator, which furnishes 
a series of sharp pulses having an 
adjustable amplitude and fre- 
quency. A typical device of this 
kind contains. a thyratron circuit, 
not unlike that used as a time base 
oscillator in a cathode ray oscillo- 
graph. A condenser, when charged 
to a preset voltage, discharges 
through a thyratron tube. For an 
instant, the voltage across the 
cathode resistor in this tube is 
practically the whole voltage of the 
condenser. The frequency of the 
discharges for a fixed set of voltage 
conditions depends upon the con- 
denser charging rate. The leads to 
the output electrodes are connected 
across the cathode resistor. Be- 
sides its use in stimulation of the 
cortex in neuro-surgery, it is useful 
in the localization of nervous sys- 
tem functions. 


Electrotherapy 


While time may prove that the 
therapeutic value of electrical cur- 
rents of one type may be equiva- 
lent to those of another type, when 
due regard to wave-form, voltage, 
etc., is taken, numerous views are 
held, resulting from personal ex- 
perience of particular users. Steady 
dc, interrupted dc, sinusoidal ac 
(low voltage), static electricity, and 
the above mentioned stimulators 
all cause muscular activity by 
stimulating the nervous system at 
the affected area. The use of defi- 
nite polarities with dc applications 
(the so-called galvanic current) to 


channel equipment developed by Rahm 
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produce “ionization” effects Will be 
passed over, however, without engi- 
neering comment! 

The use of high-frequency cur- 
rents, or diathermy, is a method 
whereby a controlled temperature 
rise can be produced by the utiliza- 
tion of dielectric and eddy current 
losses. It is the more common form 
of electrotherapy and has ad- 
vantages over lower frequency 
therapy in that there is no direct 
application of current-carrying 
electrodes to the skin. 


High-frequency currents 


Einthoven pointed out almost a 
century ago that heart muscles 
produced rhythmic electrical po- 
tentials. Curiously, it was another 
galvanometer inventor, d’Arsonval 
who pointed out that alternating 
currents having high frequencies 
produced less muscular contraction 
than similar currents at low fre- 
quencies and then showed that the 
high frequencies produced greater 
heat in the body. There are many 
claims that certain frequencies pro- 
duced selective effects and bring 
about cures that cannot be traced 
to heat alone. However, there are 
no acceptable proofs that this view 
is, or is not, true. 

It seems that any “magic” thera- 
peutical frequencies, if found, will 
be in a higher range than present 
exploration. has covered. The ther- 
apy value of those in the range of 
60 megacycles or less seems to lie 
solely in two more-or-less interre- 
lated effects: temperature rise due 
to radio frequency losses, and in- 
creased blood circulation in the field 
of excitation. Under similar con- 
ditions of energy distribution, there 
does not seem to be a noticeable 
difference whether the high fre- 
quency field is applied by the use 
of a dielectric field or by an in- 
ductive field. The heating is more 
or less evenly distributed through 
that part of the body in the field. 

The electronic engineer is far 
more conversant with this prin- 
ciple and what it does than he is 
with the “galvanic” and “faradic” 
therapy systems, although he may 
wonder somewhat about certain 
modalities (or methods, in the lan- 
guage of an engineer), such as the 
practice of spacing the electrodes 
away from the body with a towel 
so as to produce deep heating. This 
frequently practiced rule seems to 
have resulted by extrapolation of 
the observed results: early dia- 
thermy equipment used lower radio 
frequencies (around one mega- 
cycle) with bare electrodes in con- 
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tact with the skin, and the ob- 
served heating was confined large- 
ly to the surface. In short wave 
diathermy, insulated (and there-- 
fore spaced) electrodes were used 
and deep-seated heating was the 
rule. Therefore the greater the 
spacing the deeper the heating. 

Much of the _ electrotherapy 
equipment that is now in use has 
been designed without due regard 
either for frequency stability or 
ability to accurately reproduce the 
applied power. The rf energy de- 
livered by any equipment is not 
indicated in terms of power so that 
the results from various investiga- 
tions cannot be compared directly, 
since the power, frequency and 
other factors shift frequently, even 
during a single test. 


Variety of tissues 


The wide variety of tissues in 
the body—cartilage, muscular, fat- 
ty tissue, bone, etc.—all respond 
differently to high frequency fields. 
Some of these tissues are dielec- 
trics, others in effect are conduc- 
tors, while most of them have an 
intermediate characteristic — that 
of a “leaky” dielectric. It is in 
such tissues that the heat is most 
intense. The actual energy dissi- 
pation, therefore, takes place as a 
dielectric loss, with some eddy cur- 
rent loss, on account of the electro- 
magnetic field added. 

Since a highly complicated elec- 
tron tube oscillator must be oper- 
ated by non-technical users, the 
engineering design problem is made 
more complicated since it becomes 
necessary to compensate exactly 
and automatically for all circuit va- 
riations, leaving only those external 
controls that are to be a part of 
Standard prescribed treatments. 
The correct “dosage” for a particu- 
lar treatment can be prescribed in 
terms of “frequency,” “power” and 
“length of treatment.” Other fac- 
tors are the selection of a useful 
Size and shape of the electrodes 
and their placement. 

The FCC has proposed a fre- 
quency of 13.7 megacycles for elec- 
trotherapy use, with its second and 
third harmonics also reserved or 
kept open. To the engineer the 
oscillator itself does not present 
unusual difficulties; still there are 
a large variety of unusual condi- 
tions that must be met. The out- 
put load impedance into which the 
Oscillator must work varies over 
wide limits, due to the changes in 
the size of the applicator pads and 
their location on the body, to the 
frequency and also to variations in 
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TW O-CHANNEL brain wave record showing need for elaborate hum and room 
interference elimination. Filter was momentarily disconnected in each channel 


the spacing between the applicator 
pads and the skin (such spacing 
being due to the rubber insulation 
on the electrodes, to the patient’s 
clothing and to inserted spacing 
mats). 

The frequency stability is usual- 
ly exceedingly low, not only because 
of this load variation but also to 
power line regulation changes, and 
to the general use of self-rectifica- 
tion in the tube plate circuits, to 
keep costs low. 

When a self-rectified oscillator 
circuit is used, the tubes carry 
large values of power for less than 
half of each power cycle, so that 
they are generally overloaded dur- 
ing the operating intervals. This 
factor contributes to the high har- 
monic content of the output power. 
This does not affect the therapy 
value, but does contribute to the 
radio interference problem. When 
large amounts of power (hundreds 
of watts) are drawn from the 
power line during a portion of each 
cycle, the power line regulation fac- 
tor comes in, so that the line volt- 
age waveform is altered. 


Still another factor, which at 
this time prevents much hope for 
greater frequency stability is that 
all equipment uses a self-excited 
oscillating circuit. Keeping this 
equipment on the assigned fre- 
quencies, or others which may be 
substituted later, is thus a major 
engineering problem. From the 
medical viewpoint it is necessary to 
supply an output conversion circuit 
that will deliver energy into the 
load with minimum fluctuation. 
Movement of the electrode pads, 
leads, or changes in resonance are 
factors that sometimes change the 
output delivered over a ten to one 
range. 


Surgical knife 


The “radio” knife has become a 
widely used tool of the surgeon 
with its features of sterilizing as it 
cuts, coagulating the blood, seal- 
ing the capillaries immediately to 
prevent bleeding, and reducing 
chances of bacteria implantation. 

In this process the subject is 
“srounded” to one terminal of a 

(Continued on page 178) 


FORDHAM UNIVERSITY Pathometer used in many emotional 
studies and lie detection. Uses Esterline Angus recorder 
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KWHKW 


To start construction of a modern 
radio transmitter, even of moderate 
power, requires the solution of many 
problems that are not of a technical 
character. In the case of KWKW 
near Pasadena, California, one un- 
usual factor was the replanting of 
acres of strawberries with many 
miles of copper ground wire, acres 
that were reclaimed from Japanese 
squatters with much difficulty. The 
engineering problems included one 
which is common in many locations 
—that of guiding the signal output 
so that it will do the most good. 


Directional coverage 


In the past few years the direc- 
tional antenna has become more 
important in the broadcast fre- 
quencies. The main purpose of any 
directional array is to protect sta- 
tions on the same or adjacent chan- 
nels from jamming, or to direct the 
radiated power into metropolitan 
areas instead of into waste lands or 
large bodies of water. 

A directional array uses more 
than one antenna, and the phase 
of the current in each tower is ac- 
curately maintained with respect 
to the phase of the currents in the 
other towers. The antenna phasing 
and coupling equipment used to 
maintain the desired directional 
pattern is simply a network made 
up of the proper components so 
that the energy coming out of the 
transmitter divides in the correct 
proportions for each antenna, and 
arrives at the antennas at the cor- 
rect instant of time. 


CONTROL ROOM and 1 kw transmitter 


FIVE WIRE transmission line 


In granting permission to the 
Southern California Broadcasting 
Company to erect a station for day- 
time operation with a power of 1000 
watts on 1430 kilocycles, it was a 
necessary proviso of the FCC that 
directional operation be provided to 
protect KPRO, Riverside, California, 
40 miles away and operating on 
1440 kilocycles. Considerable diffi- 
culty was experienced in finding a 
suitable transmitter site that would 
also put a maximum signal in down- 
town Pasadena, and in Los Angeles. 
A site of nine acres in the San 
Gabriel Valley was finally decidea 
upon, which gives a maximum sig- 
nal in Pasadena, five miles away, 
with a minimum signal of 23 milli- 
volts at a mile in the direction of 


WEST TO\VER 


ae 

/ Beacon 
pote 
Hee 

| ght 


| 


3 ict SEES KP SS 


| 


LUCSTY O° ® 
e <orMT 


S4/ 


45 
> 
9 


36 


One-KV 


KPRO. The desired directivity was 
obtained by using a composite 
branching and power dividing net- 
work to divide the output power in 
a particular proportion. The cus- 
tomary technique of balancing the 
loads may be of interest. 


Antenna phasing 
and coupling 


Such a problem is tackled by first 
measuring with an rf bridge the 
resistance and reactance of each 
element alone. Then the elements 
were adjusted and the mutual im- 
pedance determined. From the fig- 
ures obtained from this adjustment, 
the terminating networks for each 
tower were computed. Energy was 
fed to the towers and the phasing 
network in the transmitter build- 
ing was adjusted so that the de- 
sired phase shift was indicated on 
a Western Electric phase monitor- 
ing panel. Then the currents in each 
antenna were balanced with a phase 
shift of 60 degrees. The resistance 
at the point of common input was 
determined and tuned to zero re- 
actance. 

The power in the west tower was 
776 watts, the power in the east 
tower was 224 watts. Nine radials 
were plotted and followed over a 
20 mile range, wherever possible, 
measuring the inverse fields so as 
to determine the shape of the pat- 
tern. A fixed monitoring point was 
then established on the null radial 
1.1 miles from the antenna system 
of KWKW. This monitoring point is 


DIRECTIONAL ANTENNA tuning and phasing equipment 
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by PAUL W. SPARGO 


Chief Engineer 


at PASADENA 


Sharply directional effect obtained through use of 
composite branching and power dividing network 


free from overhead wires and near- 
by buildings. 

KWKW’s directional array con- 
sists of two guyed, insulated towers 
of uniform cross-section, each 195 
feet in height and spaced 172 feet 
(one-quarter wave) apart, and in 
a line 102 degrees from true north. 
The ground system consists of two 
sets of 120 radials of No. 10 copper 
wire, spaced three degrees apart, 
centered at the base of each tower. 


These radials are 200 feet in length. 


and are buried 12 to 15 inches in 
the ground. All radials between the 
towers are connected by a 3 inch 
copper strip. The tower bases are 
tied together with a 6 inch copper 
strip. To avoid the necessity of using 
copper ground screen (which was 
impossible to obtain) the first 25 
feet of the ground radials next to 
the towers was left on top of the 
ground to reduce dielectric losses at 
the base of the towers, thereby in- 
creasing their radiating efficiency. 


Transmission line 


The transmission lines are the 
five wire, overhead type, 265 feet in 
length, with an impedance of 200 
ohms. They are of No. 6 hard-drawn 
copper wire, mounted on “U” type 
brackets, 12 feet above the ground. 
Each “U” bracket is grounded to the 
ground system by means of a 4 inch 
copper strip. The outside wires are 
located at the corners of a 15 inch 
Square. The antenna tuning and 
phasing equipment are of com- 
posite construction and are housed 
in heavy gage sheet iron houses. 
The power dividing and phasing 
hetwork is mounted back of the 
transmitter on the wall where the 
transmission lines enter. 


Transmitter 


The transmitter building of 
KWKW is 24 by 35 feet and built 
of stucco with a tile roof. It is so 
designed that it can be enlarged 
Should the station receive an in- 
crease in power. The RCA 1K trans- 
mitter, usually installed in the mid- 
dle of the room, was placed in the 
Wall as a partition, because of earth 
movements in this vicinity, leaving 
Plenty of room at the rear to per- 
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form maintenance work. Fans in- 
stalled in the base provide extra 
ventilation in each unit to prolong 
the life of the tubes and other com- 
ponents. All controls, conveniently 
grouped on illuminated panels, 
serve to provide convenient opera- 
tion and protection to the tubes 
and other components. All trans- 
mitter components are mounted on 
vertical type chassis, each of which 
is readily accessible from the rear 
through five full-length doors equip- 
ped with interlock switches. 

The transmitter employs high 
level modulation of the Class C 
amplifier with negative feedback 
around the three audio frequency 
stages, which produces an extreme- 
ly low order of distortion, less than 
4 per cent rms from 50 to 7,500 
cycles. The measured frequency re- 
sponse was within plus or minus 
2 db between 30 and 10,000 cycles. 

Alongside the control console desk 
in the transmitter room, two aux- 
iliary turntables and a microphone 


ANTENNA TUNING BOX 
and tower lighting chokes 


are available for emergency use. 
All other equipment such as speech 
input amplifier, limiting amplifier, 
modulation monitor,frequency mon- 
itor, remote reading antenna me- 
ters, etc., are installed in a rack ad- 
joining the transmitter. 

Much credit is due Norman Web- 
ster of Columbia University, former- 
ly of the McClatchy Broadcasting 
Co., who designed the directional 
array, and to Jay Tapp of KGER, 
Long Beach, who conducted the 
final field measurements for the 
proof of performance. 


RADIALS from KWKW with directional antenna in 
final adjustment. Determining the effective field at 1 mile 
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The Heatronic Molding process 
utilizing a high-frequency dielec- 
tric heating source of energy has 
given the plastics industry a new 
principle of operation, according to 
V. E. Meharg, Bakelite Corp., dur- 
ing a meeting of the Society of the 
Plastics Industry, one that gives 
promise of a saving in molds, 
presses, and labor man-hours. In- 
stallations that are now being 
made show ample justification of 
its practicability to many phases of 
the forming or molding of plastics. 
‘The process refers to the method 
of heating a plastic to a tempera- 
ture at which it possesses sufficient 
fluidity for the desired flow by the 
application of high-frequency fields 
to the molds. 

It is particularly applicable to 
the thermosetting resins which, by 
virtue of a chemical reaction, 
soften under heat but harden with 
time. The other general class, 
thermoplastics, also soften under 
heat but harden by cooling, no sub- 
stantial chemical reaction occur- 
ring during the cycle. 

Since the molding industry gen- 
erally has to handle large quanti- 


EFFECT of Heatronic Molding on plasticity 


HEATRONIC MOLDING 


Electronic heat introduces new technique for rapid mold. 
ing of plastics and a saving in molds and man-hours 
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ties of individual items, it is great- 
ly concerned with the speed at 
which they can be formed. The 
variables of temperature and pres- 
sure have been used to the utmost 
in shortening cycles as much as 
possible. Today jobs are gained or 


lost by time cycle differences of 
only a few seconds. The heating 
and cooling cycles in the molding 
operation and the rate of heat 
transfer have been the most se- 
verely limiting factor, especially in 
cases in which thick sections are 
concerned. The restriction has 
been more severe, however, in the 
case of the thermosetting materials 
because the complete operation of 
heating and hardening had to take 
place in the molding die whereas 
in the case of thermoplastics, the 
heating of material for one or more 
charges takes place in a separate 
heating cylinder and concurrent 
with the cooling in the die of the 
parts being molded. The Heatronic 
method handles this problem by 
generating the heat within the ma- 
terial and, if desirable, outside the 
die. A high-frequency current is 
used to bring the material to or 
near its molding temperature in a 
relatively short period of time by 
making the material the dielectric 
between two plates in the high-fre- 
quency field. If the material was 
a perfect dielectric, no heating 
would occur. However, all present 
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TEST CUPS molded of high impact-resistant phenolic mate- 
rial. Total pressure 16,000 Ibs. Left: Standard Molded cup 
not filled. Right: Heatronic Molded 14 seconds close eure. Right: Heatronic Molded, 1% minute cure 


day thermosetting materials are 
sufficiently far from being perfect 
that the dielectric field quickly 
generates enough heat in the ma- 
terial to raise it to molding tem- 
perature within a matter of fifteen 
to sixty seconds. 

The present simplest procedure 
of Heatronic application to thermo- 
setting plastics consists of heating 
the material to or near its mold- 
ing temperature within 15-60 sec- 
onds. The hot material is quickly 
transferred to the mold which is 
closed to permit plastic flow prior 
to any substantial hardening of the 
material. The time available for 
this operation will vary somewhat 
for different materials. The basic 
formula for heating by this means 
1S: 

H=Kf (LF.) (E)2 


t 
Where H = heat per unit volume 
K =constant 
f = frequency 
L.F. = loss factor 
E = voltage 
t= thickness of sample 


The rate of heating must bear a 
relationship to the speed at which 
the plastic hardens. Thus, if 
heating requires too long a time, 
the material will commence to 
harden before flow is finished in 
the die. For the present general- 
purpose phenolic, it is desirable to 
have a machine of about 5 kva in- 
put per pound of material. If 50 
per cent conversion of electrical 
energy to heat is obtained, as may 
be expected, this means 2.5 kva per 
pound, which should heat the ma- 
terial to molding temperature in 
45 seconds or less. Other methods 
of combining the Heatronic process 
as an integral part of the die have 
been carried out experimentally 


Advantages in Setting Thermosetting 
Materials 


1. Increased speed of hardening 
especially for thick sections. 


2. Increased plasticity which en- 
ables greater production from 
the same press and die or a 
smaller press and die for the 
same production. 


3. Less wear on dies. 


4. Less danger of pin and insert 
breakage or displacement. In ad- 
dition to these we also point out 
the possibility that due to the 
lower pressures and less abrasive 
nature of the plastic another ad- 
vantage, i.e., 


5. Probable use of lower cost dies 
of cast or plates, types where 
only limited production is desired 
and cost is a considerable factor. 


6. Feasibility of molding large 
parts on a fast cycle. 


and with further work may prove 
practical. Entirely automatic meth- 
ods give promise of early use. 

It is advisable to have the mold- 
ing material in a preformed state 


CROSS-SECTION of discs 3 in. diameter, % in. thick. Molded 
of Bakelite at 320 deg. F. Left: Standard Molded 10 minute 


if best uniformity and heating effi- 
ciency are to be obtained. While 
the powder will heat, it will be at a 
lower: rate than with preforms and 
there is more danger of differences 
in temperature developing within 
the material being heated. 


Shape of part 

A point not usually appreciated 
by those unfamiliar with the tech- 
nique is that uniformity is greatly 
influenced by the shape of the part 
to be heated. Although odd, un- 
even shapes can be heated, it is 
much simpler if uniformly thick 
flat preforms can be used. 

If the best principles of this new 
process are followed, certain def- 
inite and distinct advantages are 
obtained. The first of these is 
shown on the chart “Thickness 
Versus Cure Time.” It will be 
noted that cure time is almost in- 
dependent of thickness of section. 

A second great advantage is in- 
creased plasticity. This data is pre- 
sented in the form of “Closing 
Time” of a standard cup mold as 

(Continued on page 184) 
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Molding Material Type Molding Total Pressure Pounds Mold Closing Time 
Phenolic Standard 17,000 (min.) 25 sec. 
General Heatronic 17,000 6 sec. 
Purpose Standard 8,000 Not filled 

Heatronic 8,000 (min.) 6 sec. 
Phenolic Standard 14,000 (min.) 35 sec. 
Improved Heatronic 14,000 4 sec. 
Impact- Standard 6,000 Not filled 
Resistant Heatronic 6,000 (min.) 4 sec. 
Phenolic Standard 30,000 (min.) 32 sec. 
High Heatronic 30,000 11 sec. 
Impact- Standard 6,000 Not filled 
Resistant Heatronic 6,000 (min.) 12 sec. 
Phenolic Standard 16,000 (min.) 25 sec. 
High Heatronic 16,000 13 sec. 
Heat- Standard 8,000 Not filled 
Resistant Heatronic 8,000 (min.) 13 sec. 


TO PERMIT SAFE HANDLING on the 
flight by electronically tested propellers which release safety mechanism 


ELECTRONIC TIMER 


ground, bombs are armed in 


CHECKS BOMB FUSES 


With the tendency toward in- 
creased plane speeds, it has become 
essential to test fuses at air veloci- 
ties of 600 miles per hour or more. 
Since the “arming time” at these 
velocities is normally only a frac- 
tion of a second, it is imperative to 
have a timing device of suitable 
accuracy. The use of a light beam 
and photoelectric cell has proven 
to be the most accurate and prac- 
tical method of securing the re- 
sults required. 


Prevent detonation 


The nose type bomb fuse such as 
manufactured at an eastern West- 
inghouse plant, contains a safety 
device to prevent detonation of the 
bomb except when intended. This 
device consists of a “safety block,” 
interposed between the striker 
plate and fuse body, which until 
removed prevents detonation even 
upon normal impact. The removal 
of the safety block, or “arming” of 
the bomb, occurs when the propel- 
ler, or vane, of the fuse is exposed 


94 


by H. C. BATES 


Quality Control Engineer, Westinghouse Electric & Manufacturing Co. 


Photoelectric means accurately determines “arming time” 
required to remove safety block-exposing striker plate 


to a high velocity air stream upon 
being dropped from the plane. The 
rotating propeller turns a gear 
train, which withdraws a sleeve by 
means of a screw thread, leaving 
the safety block free to be thrown 
clear of the fuse by centrifugal 
force and gravity. 

In conducting performance tests 
on the nose type bomb fuse one of 
the important requirements is to 
determine how long a time it takes 
the safety block to be released after 
exposure of the fuse to an air 
stream of a certain velocity. This 
is called “arming time.” ; 

A brief description of the whole 
test set-up will make the action 
of the timer more easily under- 
stood. Compressed air at a cer- 
tain pressure, up to 110 lbs./square 
inch, is stored in tank “T” from 
the shop line. This air is allowed 
to pass through nozzle “N” when 
electromagnetic valve “V” is opened 
by closing the key switch “S.” The 
nozzle allows expansion, changing 
the pressure into velocity in tube 


SECTIONAL VIEW of fuse mounted in- 
side wind tunnel. Below, sketch shows 
how safety block intercepts light beam 
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“w” where the fuse to be tested is 
located. The vane or propeller of 
the fuse is rotated at a high speed, 
causing the fuse to “arm” and the 
safety block to fly out after a frac- 
tion of a second, striking the cir- 
cumference of the tube. In most 
cases the vane will strike the block 
shortly after this, resulting in con- 
siderable bending and distortion of 
the blade. The safety block is dis- 
charged, through the silencer “Q” 
to a receptacle “Y.” 


Timer’s action 


The action of the electronic 
timer is as follows: 

Light from source “L” passes 
through a hole in the tube “W” and 
with no fuse in place, passes across 
the tube, out through another hole, 
where it strikes the plate at the 
phototube “P.” When the test fuse 
is in the holder, however, this light 
beam is interrupted by the safety 
block of the fuse. When the block 
flies out, the light passes through, 
just above the striker pin and 
spring assembly. 

An electric clock “C” (cycle- 
counter or milli-second timer) is 
connected in such a way that it is 
started by the action of the flow 
switch “M” which is actuated by a 
very small paddle, projecting into 
the wind stream. This switch 

(Continued on page 198) 


SCHEMATIC DIAGRAM of bomb fuse test set-up, at left. 
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OSCILLOGRAPH test of timer, with elements of recorder connected across cycle 
counter supply voltage, across starting relay R-2, and in series with stopping relay 
R-1. T, is time as recorded by cycle counter, 57% cycles or .958 seconds. T: is actual 
time between impact of wind stream and release of safety block, 56% cycles or .942 
seconds. Error in timer due to relay lag is therefore .016 seconds, or 1.67%. T, is lag 
of de relay taking 2 cycles to open. T; is lag of sg relay taking 1 cycle to close. 
If relays lagged equally T; would equal T, and errors would cancel, but since error is 
Known and constant it is subtracted from the reading obtained from the cycle counter 


block flies out. Light strikes the phototube, causing the 


With safety block to be timed in position, operator closes 
Key switch S, energizing timing relay TK through contacts 
d, Relay R, closes through contacts b on TK and conduct- 
ing thyratron, and locks up through its own contacts e. 
The TK delay-motor starts and after an interval of about 
one second causes TK to open, closing contacts a and ener- 
gizing electrically operated air walve V, which admits air 


thyratron to cease firing, which allows R, to open. Clock 
stops through contacts g, and electric air valve shuts off 
air through contacts f. Switch S is opened and a new bomb 
fuse positioned for test 


COMPRESSED AIR, operates wind tunnel, below, to give 


to the test tunnel. Air strikes vane of flow switch M, clos- 
ing relay R. which locks up through its contacts h. Timing 
clock starts through contacts j. The bomb fuse vane begins 
to revolve and after the interval to be measured, the safety 
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average velocity of 500 mph, for laboratory study of action 
of bomb fuses. Air in the tunnel is controlled by a reducing 
nozzle and the electric valve to start and stop flow. While 
electronic timer measures duration of air flow, pressure 
zage indicates air used. 
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MAINTENANCE AND 


PERIODIC CHECKS should be made on 
equipment subject to slight vibrations 
to be sure that all fastenings are tight 


LINE VOLTAGE should correspond to 
panel nameplate rating, or within varia- 
tion of plus or minus 5% of marked value 


by W. D. COCKERELL 


Engineer, Electronics Section 


Industrial Control Division, General Electric Company 


Causes of failure in service generally can be traced to ex- 
cessive vibration, accumulations of dirt, and long neglect 


Electronic control devices—rang- 
ing from_ specialized resistance 
welding controls used in metal- 
working. industries to standard 
photoelectric relays used for hun- 
dreds of jobs in all industries—are 
being worked hard in today’s pro- 
duction battle. Electronic equip- 
ment, generally, requires less main- 
tenance than other electric equip- 
ment since it has no moving or 
wearing parts. Nevertheless, to keep 
it in top-notch operating condition 
and to prevent production interrup- 
tions, it is essential that certain 
maintenance procedures and checks 
be followed and that troubles be 
located and remedied as quickly as 
possible. 

This article is not intended to 
be an exhaustive step-by-step treat- 
ment of the maintenance of par- 
ticular electronic controls but rather 
a “high-light” discussion of good 
maintenance, trouble-finding, and 
trouble-correcting practices on elec- 
tronic controls generally. 

Most of the components of elec- 
tronic controls—resistors, reactors, 
transformers, and capacitors — are 
of a semipermanent nature and are 
conservatively rated to give many 
years of service with very little 
maintenance. Even the electron 
tubes themselves require inspection 
and test only at comparatively long 
intervals. 


In view of these facts and the 
fact that electronic control some- 
times will continue to function un- 
der extreme conditions of moisture, 
temperature, and dirt, there is fre- 


quently a tendency to neglect the. 


simple rules of good maintenance. 

First, it must be remembered that 
many parts of electronic controls 
are similar to those used in mag- 
netic controls. Enclosing cases, 
bases, terminals, and wiring and 
conduit devices are frequently iden- 
tical. Standard magnetic control 
devices— such as fuses, switches, 
and overload relays of both the in- 
stantaneous and the time-delay 
types—are found on many elec- 


tronic panels. These devices usual- 
ly perform starting or protective 
functions and operate infrequently. 
As in the case of standard magnetic 
control panels, this infrequent oper- 
ation itself sometimes results in 
special maintenance problems. De- 
tailed instructions as to the inspec- 
tion and maintenance of these 
standard devices may be found in 
manuals covering this equipment. 


Preventive maintenance 


Particular emphasis should be 
placed on inspection for cleanliness 
and the effects of vibration. Be- 
cause of the high impedances used 
in some electronic circuits, an ex- 
cessive accumulation of dust or 
processed material will, particular- 
ly when damp, provide parasite cir- 
cuits which may. interfere with 
proper operation. Lenses and other 
parts of optical systems should be 
wiped off frequently with a clean, 
soft rag. 

Since many electronic panels are 
interconnected extensively with 
other apparatus, the loosening of 
connections or the breakage of 
leads through the effects of vibra- 
tion may cause serious shutdowns, : 
entailing intensive and sometimes 
aggravating trouble shooting before 
the fault is located. Vibration also 
tends to shorten tube life. If se- 
vere vibration is found to exist at 
the installation location, shock 
mounting of the control panels, as 
well as the use of stranded or ex- 
traflexible leads, may be justified. 

Photoelectric and other electronic 
controls involving mechanical com- 
ponents should be checked fre- 
quently to assure that the mechan- 
ical adjustments have not been dis- 
turbed. Common causes of such 
disturbances are bolts loosening 
under vibration or chain hoists 
and other shop equipment hitting 
against the equipment. 

Very rarely does a modern elec- 
tronic tube fail suddenly. Usually 
the failure is the result of a grad- 
ual loss of emission that takes place 
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as the active cathode material is 
used up or flakes off. Overloading, 


mechanical abuse, operation at 
high or low filament or cathode 
heater voltage, and operation out- 
side of required temperature limits 
all tend to shorten tube life. 
Among the most prevalent causes 
of poor operation and short tube 
life are the operation of electronic 
panels on line voltages differing 
too greatly from the panel name- 
plate voltage, and the use of the 
wrong tap when a tapped-input 
transformer is provided. Panels are 
usually designed to operate satis- 
factorily on line voltages varying 
plus or minus five per cent of the 
panel rating. If the voltage at the 
installation point is consistently 
high or low, a small auto- or boost- 
er-transformer may be used. If the 
line voltage fluctuates widely, a 
special voltage-regulating trans- 
former may be justified. Faulty 
heater transformers, loose connec- 
tions, and corroded socket connec- 
tions also may limit the low-volt- 
age, high-current power required 
for the tube cathode heater. 
High-vacuum tubes and tubes 
filled with true gases, such as argon 


LENSES AND PHOTOELECTRIC optical systems 
should be wiped off regularly with clean, soft rag 


TROUBLE-SHOOTING 


and xenon, may be operated with- 
out difficulty over a wide ambient 
temperature range, but tubes using 
mercury vapor operate best in a 
more restricted ambient range. En- 
closing case ventilation and other 
temperature-regulating means are 
provided for the usual industrial 
indoor ambient temperatures of 60 
to 100 deg. F. For low ambient 
temperatures, manually or thermo- 
statically controlled strip heaters 
may be mounted in the case. For 
temperatures from 100 to 120 deg. 
F, fan or forced-air cooling may be 
sufficient. Above this temperature, 
components other than the tubes 
may be affected also and it may be 
that standard equipment will be 
unsuitable for the installation. 


Set protective timer 


Panels which use gas- or mer- 
cury-filled tubes are normally 
equipped with a cathode protec- 
tive timer. This timer should be 
set for the heating period desig- 
nated by the instructions accom- 
panying each new tube. This time 
has been found by experience to be 
the minimum time permissible for 
reasonable tube life. 


CATHODE RAY OSCILLOSCOPE is useful instrument 
for checking wave shapes when searching for faults 


During the shipment or handling 
of mercury-vapor-type tubes, the 
liquid mercury may be splashed on 
the elements. Therefore, when the 
tube is first placed in service, it is 
necessary to heat the tube cathode 
for a time with the anode lead 
disconnected, distilling off the 
splashed mercury before the anode 
power is applied. This requires a 
longer period than the usual cath- 
ode heating time; the tube instruc- 
tions give the proper time. 

Some electronic panels are de- 
signed to use tubes on external 
loads. It is essential that these 
loads not be greater than either 
the average or peak rating of the 
tubes. Sometimes an operator will 
increase the anode voltage, replace 
coils, or alter motor pulleys or 
gearing to obtain a greater output, 
thus overloading the tubes. Since 
they seriously reduce tube life, such 
practices should be avoided. 

The effects of vibration on tube 
life have already been considered, 
but shocks and jars in handling 
tubes, particularly when they are 
old, can be quite detrimental. 
Sharp shocks, such as caused by 


(Continued on page 186) 
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PHOTOELECTRIC control in printing operations, here shown in a precision die- 
cutting operation, relies upon a scanning mark printed on one of the margins 


PRECISION REGISTER 


WITH PHOTOTUBES 


How wastage in fine color printing on high-speed web presses 
has been cut down from 10 per cent to less than 2 per cent 


With printing speeds increasing 
to the point where several hundred 
feet of paper pass in a minute be- 
tween the impression rollers of 
modern high speed presses, the 
problem of getting precision regis- 


CORRECTION MOTOR, controlled by 
synchronized photoelectric tubes, main- 
tains color register 
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CORRECTION MOTOR | 


SYNCHRONIZING VERNIER CONTROL | 
sna 


ter of three, four or five colors be- 
comes a difficult one and one that 
is directly tied up with press room 
profits. 

The only practical method of in- 
suring hairline precision register 
automatically is through the use of 
photoelectric control; and so ac- 
curately does such equipment op- 
erate that wastage resulting from 
misregister in multi-color printing 
has been reduced from as much as 
10 per cent to less than 2 per cent. 
Electronic control, such as that de- 
veloped by the Champlain Division 
of Interchemical Corporation, New 
York, is applicable with equal ef- 
fectiveness to letterpress printing, 
to gravure, to lithography and to 
analine processes, as well as to 
other printing operations requiring 
a high degree of precision, such, for 
example, as die-cutting. 


Perfect register 


In its simplest aspect, as applied 
to. a single cylinder of a multi- 
color press for the control of the 
second of several colors which will 
be printed on subsequent rollers 


each of which carries similar con- 
trol equipment, the device con- 
sists of photocells which, through 
synchronization, operate thyratron 
tubes controlling a de motor which 
advances or retards the impression 
cylinder by the exact amount 
necessary for perfect register. The 
equipment automatically detects 
and corrects misregister. 


The manner in which this result 
is achieved is relatively simple. A 
reference mark 1/32 inch x 5/16 
inch is printed on the web or roll 
of paper by the first color. This 
mark acts as a target for determin- 
ing the relative position of other 
colors printed by subsequent rollers. 
Focused on the mark, a photocell 
scans the target and as it flashes 
past, the feeble voltage generated 
is amplified and passed to a con- 
trol panel. Sensitivity adjustments 
are provided so that even faint 
colors, such as process yellow on 
white paper, will affect the photo- 
cell. 

The second photocell is mounted 
to focus on slots in a disc mounted 

(Continued on page 199) 
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LABORATORY KINKS 


' ican industry has gotten together 
in close cooperation in the free 
exchange of ideas that speed up 


' fied by the Crystal Round Table, 
| operated by the Galvin Mfg. Co.. 
' Chicago. Started originally in or- 
' der to circulate crystal production 
' ideas between the various groups 
_ interested in crystals in that organ- 


A notable example of how Amer- termination) if conventional meth- 
ods are used. For the process about 
to be described, very simple and 
non-critical equipment is used and 
if the instructions are followed, no 


chance of error will exist. 


production schedules is that typi- 


Equipment needed 


The equipment is as follows: 
rubber lined deep tank and a rub- 
ber lined wire basket, a pair of 


‘APPEARANCE of the rings in termi- 
nated quartz; curves form circles outside 
the quartz 


and polarity of mother quartz was 
contributed by the Precise Devel- 
opments Co., Chicago. Cutters of 
small mother quartz (3 oz. to 1 lb.) 


APPEARANCE of the rings in untermi- are usually confronted with the APPEARANCE of the rings in termi- 
nated quartz, forming complete circles problem of determining these facts nated quartz having three very prom- 
in order to cut correctly. inent faces . 


Electrical twinning plays a seri- 
ous part in these small rocks and rubber gloves, an _ electrometer 
grave mistakes can be readily made and a polariscope (monochromatic 
(particularly in the polarity de- light.) 
The mother quartz is first sand- 


ization and its crystal sub-contrac- 
tors, it now has included other or- 
ganizations in its plan. 

Since its start last October under 
the responsibility of Elmer H. Wav- RED CELLULOID filter is used in the 


f : Precise polariscope to reduce lamp in- blasted. The sandblasted quartz is 
ering of the Galvin company, more tensity on quartz in which the trans- then placed in the rubber lined 
than fifty bulletins have been is- parency is high baskets and immersed in a 60 per 
sued showing ideas to speed up at ey toe cent solution of hydrofluoric acid. 
crystal production and to conserve F Namie egeonins After three hours the quartz is re- 
vital materials. The following ma- ooo moved from the acid and washed 
terial is typical of the service ren- mineral etieks, Pheniat hesies iabek deioosehl in clear running water. 
dered by this Round Table and the sisi arr rotarote The quartz is then examined for 
concerns that have contributed Ssand —> an EIT Scewsiiseweliaet i 1 i i 

rical twinning a. 
Ruste Wink tines ce be optical and electrical twinning and 


westingrouse = - 
ote |_§-4 tony the electrical twinned areas are 
painted out. The quartz is now 


o (Continued on page 200) 


A precise and rapid method for 
determining the hand, usability 


THIS ELECTROMETER WAS DEVELOPED by the Crystal Engineering Department of the Galvin Mfg. Co., Chicago, and is 
suitable for determining the polarity of mother quartz—the magnitude and polarity of the emf generated in a crystal with 
pressure applied successively to the various axes 
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Eleetronie Tubes ON THE JOB 


These sub-audible noises, it has been 
determined, result from pressure, 
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CONTROL PANEL for the PA system in the 
factory buildings of North ‘American Aviation 


A 2,100-Watt 
Industrial-Music System 


Set up to cover North American 
Aviation’s Inglewood, Calif. plant, 
this up-to-date PA system excites 
more than three hundred speakers, 
wired in six main “districts” in the 
several plants. Twenty-six channels 
in the main factory provide the 
maximum of flexibility for paging, 
music, special announcements, or 
off-the-air programs. 

The main control room, pictured 
here, is a specially constructed 
sound - deadened “studio,” an un- 
usual refinement for a plant PA 
system. Two turntables are pro- 
vided, making it possible to play 
records without interruptions dur- 
ing the four daily programs pro- 
vided to employees. In this room 
also, an RCA commercial recorder 
allows the operator to transcribe 
any special radio program, talk, 
etc., to be played back to the em- 
ployees at another more convenient 
time. 

In an emergency of any kind, 
throwing one master switch in the 
main factory building brings in the 
entire plant on a microphone chan- 
nel. Another, similar, master switch 
is provided in a separate control 
center. 
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Predicting Rock “Bursts” 


Using electronic apparatus con- 
sisting of a type of piezo - electric 
microphone styled a “geophone,” 
together with a resistance-coupled 
high gain amplifier, headphones 
and tape recording equipment, ge- 
ologists of the U. S. Department of 
the Interior, Bureau of Mines, have 
succeeded in measuring sub-audible 
rock noises and in using such meas- 
urements to predict rock “bursts.” 


and inasmuch as it is pressure that 


causes the rock to “burst,” a record 


of noises can be made to predict 
“bursts” with accuracy. 


Tests in mines 


The tests from which conclusions 
were drawn were carried on over a 
period of several months in a num- 
ber of different mines. One diffi- 
culty encountered was in differ- 
entiating between natural - noises, 
such as would be caused by drilling, 
for example, and other noises of 
much smaller magnitude that might 
be related to rock bursts. This trou- 
ble was overcome in part, and un- 
der certain conditions, through the 
use of a high-pass filter with which 
characteristic drilling noises could 
be sufficiently attenuated to permit 
examining and recording sub-audi- 
ble noises. 

The geophone, used to generate a 
feeble current for transmission to 
the amplifier through a concentric 
cable sometimes as long as 1000 
feet, consisted of a bimorphic piezo- 
electric crystal 2% in. long, % in. 
wide and % in. thick mounted as 
a cantilever in a steel tube 1% in. 
in diameter and approximately 8 in. 
long. It was thus about the dimen- 
sions of a stick of powder and was 
so designed that it would fit nicely 
in a rock drill hole. Between the 
geophone and the transmission line, 
a transformer reduced the line im- 
pedance to 30 ohms, permitting the 
use of long cables without serious 


ELECTRONIC RECORD of mine noises showing A, drilling noise; B, distant 
sounds; C, subaudible rock noises (comparatively quiet); D, subaudible rock noises 
showing a series of remote disturbances of considerable magnitude; E, subaudible 
rock noises (comparatively noisy) showing a predominence of small noises 
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attenuation or frequency discrimi- 
nation. 

The amplifier was a conventional 
three-stage resistance coupled unit 
having a voltage gain of approxi- 
mately 100,000 and was equipped 
with a series of high-pass and low- 
pass filters having cut-off frequen- 
cies of 500, 1000, 2500, 5000 and 
7500 cycles. Following this ampli- 
fier there were a logarithmic and 
peak limiting amplifier with power 
supply and then a graphic recorder. 


Records made 


Following a series of tests dur- 
ing which a record of drilling and 
other noises was made as a basis 
for future comparisons, tests were 
run to determine the magnitude 
and frequency of sub-audible noises 
generated within the rock as a re- 
sult of pressure. Traces reproduced 
here indicate the nature of the 
records obtained under various con- 
ditions. In a subsequent test ex- 
tended over a period of 42 days, 
sub-audible noises were charted in 
conjunction with actual rock bursts, 
indicating the possibility of quite 
definitely predicting bursts which 
invariably are preceded by consid- 
erable increase in sub-audible noise. 


Cleaned Air 
For Blast Furnace 


For the first time, electrically 
cleaned air is being used in a steel 
mill blast furnace. The mill is one 
of those operated by the Kaiser Co., 
near Fontana, Calif., and 90,000 
cubic feet of air a minute passes 
through 120 Westinghouse Precipi- 
tron cells to the turbo-blower that 
feeds the furnace. Purpose of 
cleaning the air is to keep sludge 
out of the blower case, increasing 
the efficiency of the unit and de- 
creasing maintenance expense. 


STEEL MILL furnace’ breathes 
through this Precipitron air cleaner 


Precipitron lures oil 


Pretty well known are the capa- 
bilities of the Westinghouse Pre- 
cipitron which makes use of an 
electronic lure to trap air-borne 
dust. “Now,” points out A. C. Mon- 
teith, manager of the industry 
engineering department of Westing- 
house Electric & Mfg. Co., “pros- 
pects of the equipment are expand- 
ing to the point where it can be 
used to cleanse machine shop air 
of oil mist. On a trial installation, 
the Precipitron collected four gal- 
lons of oil in 24 hours from one 
machine.” 


Combatting Corrosion 


Investigating the atomic struc- 
ture of rust and other coatings 
that form on steel, aluminum and 
copper, Dr. Earl A. Gulbranson of 
Westinghouse Research Labora- 
tories, uses an electron gun and an 
electronic diffraction camera. The 
gun bounces electrons off a small 
button of the material being in- 
vestigated. As electrons ricochet 
off the faces of the molecules that 


ELECTRON GUN under the guiding 
hand of Dr. Earl A. Gulbranson, West- 
inghouse Research Laboratories 


form the coating they strike a pho- 
tographic plate, thereby register- 
ing a pattern which reveals the 
molecular structure of the film. 
Purpose of the investigation is to 
find ways to combat corrosion. 


Safeguarding Blind Seamstresses 


LIGHT 
SOURCE 


> 


PHOTOTUBE 


PHOTOELECTRIC GUARD, which automatically and instantly stops sewing machine 
when blind operator’s fingers enter danger zone, is demonstrated by J. 0. Kleber, 
who developed the equipment for the American Foundation for the Blind. Light beam, 
reflected from chromium plated sewing machine foot, is interrupted by worker’s 
fingers, cutting off motor current and operating magnetic brake 


ELECTRONIC INDUSTRIES @ August, 1943 


SURVEY 


On Mutual Antenna 
Impedance 


C. W. Harrison, Jr. (Journal of Ap- 
plied Physics, June 1943) 


An expression is derived for the 
mutual impedance between a sym- 
metrical, center-driven antenna 
and an untuned parasitic element, 
when the wires are parallel, and 
are not displaced in length. To 
evaluate the formula, the integral 
of the retarded potential 


if e—2mrj(a?+2*)8/ 9 /(,24.2)8 as 


—which is frequently encountered 
in antenna problems—had to be 
solved. This was done by numer- 
ical integration and the results are 
shown in diagrams. 
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MUTUAL antenna impedance 


The figure gives the mutual im- 
pedance between the driven an- 
tenna and the untuned parasitic 
antenna as a function of the dis- 
tance measured in wavelength, 
for constant values of H equal to 
2rh/r, h being the antenna half- 
length. The diagram may be used 
to compute the radiation pattern of 
the antenna array. 


Titrometer 


C. J. Penther and F. B. Rolfson 
(Industrial and Engineering Chem- 
istry, Analytical Edition, May 1943) 


The titrometer described com- 
prises a step potentiometer con- 
nected to a tube voltmeter circuit 
of the single-stage, balanced-input 
type. The instrument covers the 
range from —1.65 to +1.65 volts 
readable to 0.5 millivolts. It has a 
grid current of the order of 10-2 
amperes. 
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Electronic news in the world’s press. Review of engineer- 
ing, scientific and industrial journals, here and abroad 


Machine for Caleulating 
Polar Diagrams 


H. P. Williams (Electrical Com- 
munication, Vol. 21, No. 2, 1943) 


This device permits calculation 
of the polar diagram of antenna 
arrays for any relative magnitude 
and phase of antenna currents and 
any arrangement of antennas. 
Though the present model is de- 
signed for five antennas, the prin- 
ciple of operation will allow for its 
extension to any number of an- 
tennas. Provisions for automatic 
tracing of the polar curves can be 
added, instead of voltmeter read- 
ings for the various angles of in- 
terest. 

In a “Selsyn” motor the phase 
of the emf in the rotor is pro- 
portional to the angular position 
of the rotor. Several such motors 
are used and, by means of mechan- 
ical couplings, the angular position 
of each of them, as it rotates, is 
made to correspond to the relative 
phase of one of the antenna fields 
for a rotation of 360° in the hori- 
zontal plane. Each rotor output is 
adjusted to be proportional to the 
correlated antenna current, and all 
output voltages are connected in 
series. The resulting voltage is in- 
dicative of the field strength. 


On Spectral Calibration 
of Phototubes 


R. Stair and W. O. Smith (Journal 
of Research of the National Bureau 
of Standards, June 1943) 


Phototubes have a selective re- 
sponse with respect to wavelength, 
which varies from tube to tube and 
also from point to point on the sur- 
face of the same electrode, both as 
to absolute intensity and wave- 
length range of sensitivity, even in 
tubes. of the same type and process 
of manufacture. 

In precision photoelectric radi- 
ometry, knowledge of the spectral 
response of either defined portions 
or the whole of the tube surface 
must be secured by careful calibra- 
tion. This requires light of known 
and constant spectral distribution 
and of uniform intensity over a 
minimum area. To provide a suit- 
able light source, a tungsten-fila- 
ment lamp, enclosed by a fused- 
quartz envelope, was designed, the 
spectral energy distribution of 
which depends upon filament tem- 
perature, the emissivity of tung- 


sten and the transmission charac- 
teristic of the envelope. 
Construction of the lamp, its 
performance in connection with 
color filters, and the calibration 
procedure are discussed in detail. 


On the Johnson Effect 


N. R. Campbell and V. J. Francis 
(Philosophical Magazine, London, 
April 1943) 


The Johnson effect is the gener- 
ation of voltage by the random 
movement of electrons in a resis- 
tor. In the article, a mathematical 
proof of Johnson’s formula 


T= 2kT fx [ Rw) | ¥Gw) [2 dw 


is given, based on the principles of 
Brownian or random motion of the 
electrons. In the formula, R,, is 
the real part of the impedance 
connected across the input of an 
amplifier tube whose transfer ad- 
mittance is Y(;w), T is the absolute 
temperature, k Boltzmann’s con- 
stant, I the fluctuation current in 
the output circuit, and I? its mean 
square deviation from its mean, 
which is zero. The relation be- 
tween the Johnson effect and the 
shot effect (voltage fluctuations in 
a temperature-limited electron tube 
caused by the random velocity dis- 
tribution of electrons leaving the 
cathode), is established. 


Geological Structure and 
Radio Waves 


B. F. Howell, Jr. 
April, 1943) 


Some considerations on the in- 
fluence of the geological structure 
of the earth on the propagation of 
radio waves are given and experi- 
ments at places of known geologi- 
cal irregularities reported. How- 
ever, no conclusions are reached 
and further investigation is sug- 
gested. 


(Geophysics, 


Mechanical-Electrical Analogy 


John Miles (Journal of the Acousti- 
cal Society of America, Jan. 1943) 


The two possible coordinations 
between electrical and mechanical 
systems, based on the identity of 
the corresponding differential equa- 
tions, are compared as to their rela- 
tive simplicity and applicability. 
Likely errors are pointed out and 
examples given. 
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On X-ray Investigation 
of Metals 


Ww. A. Wood (Nature, London, May 
22, 1943) 


The article describes an X-ray 
method to distinguish structural 
changes in cold-worked metals. 
The observed diffusion of X-ray re- 
flections from a metal which has 
been subjected to plastic deforma- 
tion may be due either to the 
breakdown of the metallic grains 
to crystallites characterized by a 
lower limiting size, or to perma- 
nent overall changes in dimensions 
of the atomic lattice to an extent 
related to the external deformation 
of the metal. Both effects are usu- 
ally present, but it was decided to 
try to develop a reliable criterion 
to distinguish the predominant 
factor. 


FINE GRAIN diffraction patterns 


The present method utilizes the 
fact that at a given reflection angle 
the broadening due to fine grain is 
proportional to the X-ray wave- 
length used to obtain the diffrac- 
tion pattern, but broadening due 
to variability of lattice spacing is 
independent of wavelength. A tech- 
nique has been developed to em- 
ploy molybdenum radiation (0.7 A.), 
which was used in the right-hand 
picture obtained from heavily de- 
formed steel. The two doublet rings 
at the circumference are clearly 
visible. 

The left-hand picture was taken 
with cobalt radiation (1.8A.); due 
to line broadening, the doublet 
rings can no longer be distin- 
guished. It can be concluded that 
fine grain caused the diffusion ef- 
fect, which can be seen to depend 
on the X-ray wavelength used. 


Avoiding Crosstalk 


H. Stanesby and E. W. Ayers (Post 
Office Electrical Engineers’ Journal, 
London, April 1943) 


Some aspects of crosstalk be- 
tween unbalanced circuits in com- 
munication practice are discussed. 
The importance of avoiding or suit- 
ably arranging ground returns or 
other ground connections is ex- 
Plained. Several methods to mini- 
mize crosstalk are indicated. Par- 
ticular attention is given to the 


Problem of grounding coaxial 
Cables. 
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RESONANT AIR - LENGTH 
as function of frequency 


Cylindrical Resonator 
Containing Two or Three 
Dielectric Media 


D. Middleton 
May 1943) 


The paper is concerned with the 
relation between the various nat- 
ural frequencies and _ resonant 
lengths of cylindrical cavity reso- 
nators provided with a movable 
slab of dielectric material. If the 
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‘slab is fixedly mounted at one end 


of the cylinder, the problem re- 
duces to that of two dielectric 
media. 

Solutions for the electromagnetic 
field are obtained in terms of the 
Hertzian vector potentials. Appli- 
cation of the boundary conditions 
leads to an expression involving the 
natural frequencies and the lengths 
of the resonator sections contain- 
ing the different dielectrics. 

Mathematical investigation of 
this expression shows that a three- 
dielectric resonator may be used as 
tunable circuit element for a par- 
ticular mode by varying the length 
of one or more of the dielectric 
sections, for instance, by shifting 
the dielectric slab. In the figure, 
a is the radius of the cylinder, eo 
the dielectric constant of the slab 
and 1, its thickness; 1; and ls are 
the lengths of the two air-filled 
resonator sections. The two-dielec- 
tric resonator has the properties of 
a band transmission filter whose 
band width is adjustable by vary- 
ing the dielectric thickness. 

Some experiments were carried 
out, and the theoretical and ex- 
perimental results are given and il- 
lustrated by a number of diagrams. 
A method of measuring dielectric 
constants at about 10 cm is sug- 
gested. 


Ultrashort Wave Propagation 


S. A. Schelkunoff (Electrical Engi- 
neering, June 1943) 


A nonmathematical presentation 
of the propagation of electromag- 
netic waves in wave guides and 
resonant cavities is given. The be- 
haviour of the waves under various 
circumstances is stated and illus- 
trated. 


Electron Diffraction by 
Large Molecules 


K. H. Storks (Bell Laboratories 
Record, July 1943) 


Polyethylene sebacate, a sub- 
stance similar to cotton fiber but 
simpler in structure, has been 
studied. By the electron diffrac- 
tion method this material can be 
examined in the form of films 
thinner than the total length of. 
one of its molecules which have a 
chain arrangement of atoms and 
are extremely long as compared 
with their other two dimensions. 
Diffraction patterns are shown in 
the article and the consequent ar- 
rangement of the molecules in the 
substance as well as the arrange- 
ment of the atoms in the molecule 
are stated. 


Diffraction of X-Rays 
by Liquid Elements 


N. S. Gingrich (Reviews of Modern 
Physics, January 1943) 


Theoretical considerations are 
given correlating X-ray diffraction 
patterns from liquid elements with 
the distribution function of the 
atoms in the liquid; experimental 
results are reported. The distribu- 
tion function indicates how many 
atoms are contained in the spheri- 
cal shells surrounding any particu- 
lar atom as a center, and depends 
on interatomic forces. This func- 
tion is characteristic for the liquid 
structure, which is neither perma- 
nent as in a crystal nor random as 
in a gas but has a definite arrange- 
ment including preferred distances 
or shells with a comparatively great 
atom density. 

A particular structure may be 
correlated with or used to predict 
physical properties of the liquid. 


Start of Arc Discharge 


M. Pirani (Proceedings of the Phys- 
ical Society, London, Jan. 1943) 


The conditions for starting arc 
discharge in mains-operated low- 
pressure fluorescent lamps were in- 
vestigated by experiments. The 
process may be split up in two 
stages, the glow discharge with 
high voltage and low current, and 
the are discharge proper with low 
voltage and high current. It was 
found that surface chemistry of the 
electrodes and surface physics of 
the walls play an important part in 
the start of the arc. 

For long tubes and distant elec- 
trodes, the negative charge of the 
wall prevents discharge, and an ar- 
rangement to remove these charges 
by almost continuous glow dis- 
charge between two auxiliary wires 
is described. 


(Continued on page 201) 


Note: Date application was Filed shown 
by (F). Date patent Issued, (1). For 
the reader’s convenience, patents most 
recently issued are presented first 
within their specific classifications. 


FM AND PHASE MODULATION 


FM Oscillator—The resonant fre- 
quency of an oscillator is deter- 
mined by the characteristics of its 
resonant circuit and by the phase 
shift in the feed-back current. 
Thus, frequency modulation is ob- 
tained by varying the phase shift 
of the feed-back current which can 
be accomplished by changing the 
relative amount of energy fed back 
through paths having different 
electric lengths. Alternatively, the 
difference in phase shift between 
the two feed-back currents may be 
caused by a considerable difference 
in amplification factor for two out- 
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put electrodes of the oscillator tube, 
the plate current being substan- 
tially in phase with the grid voltage 
and independent of plate voltage 
and tank circuit for high amplifica- 
tion factors, while the plate current 
is dependent on plate voltage and, 
consequently, on the phase angle of 
the plate load, for small amplifica- 
tion factors. To keep the amplitude 
reasonably constant, the sum of 
energy fed back should be main- 
tained constant. In one embodi- 
ment, a pentode 10 is used as the 
oscillator tube, the two feed-back 
paths being resistor 20 or 21, re- 
spectively, condenser 20 and tank 
circuit 16, 17 coupled to inductance 
23. In the pentode, the amplifica- 
tion factor between screen grid 13 
and control grid 12 is very low, the 
amplification factor between plate 
15 and control grid 12 is very high. 
The modulating potential applied 
to grid 14 changes the amount of 
current flowing to electrodes 13 and 
15, thus regulating the ratio of en- 
ergy fed back over the two paths. 
D. A. Bell and O. H. Davie, Radio 
Patents Corp., (F) March 20, 1942, 
(I) June 8, 1943, No. 2,321,354. 


FM Monitor—tThe peak depth of 
modulation of frequency-modulated 
oscillators of the reactance tube 
type is determined by measuring 
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NEW PATENTS ISSUED 


Summaries of inventions relating to electronic uses 


the maximum radio-frequency cur- 
rent of the reactance tube. Under 
certain circumstances changes in 
this plate current are stated to be 
proportional to a fractional change 
in oscillation frequency. Two em- 
bodiments for one and two react- 
ance tube circuits, respectively, are 
described. If the voltage across 
the tuned resonant circuit provid- 
ing the carrier frequency, or its re- 
actances, are not constant, this has 
to be taken into account by com- 
putation or an additional appara- 
tus. Voltages proportional to the 
currents through the reactance 
tube and through one branch of 
the resonant circuit may be applied 
to the two plate pairs of a cathode 
ray tube. Then the angle of in- 
clination of the resulting lines on 
the screen, which is a measure for 
the ratio of the two currents, in- 
dicates the modulation depth. D. 
A. Bell, Radio Patents Corp., (F) 
March 18, 1942, (I) June 8, 1943, 
No. 2,321,353. 


FM Oscillator—The control fre- 
quency of a piezo-electric crystal 
can be modulated by varying the air 
gap between the crystal element 
and one electrode. According to 
the original patent, a substantially 
inflexible electrode is mounted on 
an electromagnetic or electrody- 
namic mechanism moving it toward 
and away from. the crystal. The 
present divisional patent covers an 
embodiment of this invention in 
which the driving mechanism for 
the spaced electrode is another 
piezo-electric element. R. J. Ehret 
and J. L. Barnes, RCA, (F) Dec. 10, 
1941, (I) June 8, 1943, No. 2,321,285. 


Frequency Modulation — Modu- 
lation is obtained by varying the 
cathode-plate impedance of tube 
23 which is connected in series with 
resistor 21c and thus constitutes 
part of the resistor-capacitor delay 
network 19a, b, c, d and 21a, b, c, 
d, e, controlling the oscillator fre- 
quency. Voltage divider 26, 27 and 
tube 24 are included so as to main- 
tain a constant voltage drop across 
tube 23. Upon an increase in the 
cathode-plate impedance of tube 23 
due to the modulating potentials, 
the current through this tube as 
well as through tube 24 decreases, 
causing the cathode of tube 24 to 
become slightly more positive with 
respect to the grid of the tube, 
whereby the plate-cathode imped- 
ance of tube 24 also increases. In 
this way the potential at plate of 


bid 
9a /9b5 fk Ba 
4 
y) 44 
me) Le = Lie =Z/- 
V4 TT 7] —— 15 * 
7 aA 
“he E73 Se 
SIGNAL 
¥ 45 - 
£7. 


atl 
+ 


tube 23 and cathode of tube 24 is 
maintained substantially constant; 
it may be made the same as the 
potential at the junction point of 
resistors 26 and 27. More than one 
combination of modulating tubes 
23, 24 may be employed. A cathode 
follower can be substituted for re- 
sistance 2la. M. Artzt, RCA, (F) 
Nov. 21, 1941, (I) June 8, 1943, No. 
2,321,269. 


Frequency Modulation Meas- 
urement—The mean frequency of 
a frequency-modulated wave is in- 
dicated by a cathode ray tube. ‘The 
modulated wave potentials are ap- 
plied to one pair of deflecting 
plates, the modulating potentials 
to the other pair, and the output 
of an auxiliary oscillator is applied 
to either deflecting plate pair. The 
pattern obtained is a square show- 
ing a pair of diametrically opposed 
peaks indicative of the mean fre- 
quency of the modulated - wave. 
Obviously, the frequency of any 
unmodulated wave may be deter- 
mined, in which case the auxiliary 
oscillator energy would be modu- 
lated. H. M. Crosby, General Elec- 
tric Co., (F) Sept. 12, 1942, (I) June 
1, 1943, Re. 22,328. 


HIGH FREQUENCY DEVICES 


HF Electron Tube—Under the in- 
fluence of the electrostatic field be- 
tween cathode 14 and accelerating 
anode 21 and of the magnetic field 
produced by coils 22 the electrons 
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traverse cycloidal paths having 
cusps in the vicinity of grid 15. If 
grid 15 is at positive potential, some 
of the electrons, depending in num- 
ber upon the magnitude of this po- 
tential, pass through the grid and 
flow to target electrode 19. If grid 
15 is at negative potential, the elec- 
trons cannot pass through and are 
collected by accelerating electrode 
21. Target electrode 19 may be 
either an output electrode or a sec- 
ondary emission electrode. In the 
latter case, collector electrode 20 
must be provided. The slowly mov- 
ing electrons in the immediate vi- 
cinity of grid 15 form a virtual 
cathode resulting in a sensitive con- 
trol and high transconductance, 
and reducing the effective transit 
time to such an extent that the 
tube may be operated with cm 
waves. Another embodiment is 
shown, the cathode of which has 
both sides covered with a photo- 
emissive material; it includes two 
grids, two target electrodes and two 
accelerating electrodes. C. A. Hed- 
berg, Bell Telephone Laboratories, 
(F) Feb. 24, 1941, (I) June 15, 1943, 
No. 2,321,912. 


PICTURE REPRODUCTION 


Telephoto Scanning System — 
The conventional reflected - light 
method is used for scanning, but a 
luminescent backing is provided 
for the negative. The scanning 
light spot will excite the lumines- 
cent backing which will act as a 
separate light source the intensity 
of which is a function of the nega- 
tive density at the particular point. 
If a phosphorescent material of 
considerable lag is employed, the 
entire backing may be exposed at 
the same time, the negative re- 
moved, and the luminescent rec- 
ord scanned. The luminescent 
material may be applied as a coat- 
ing or as a separate web. P. D. 
Zurian, Press Wireless, Inc., (F) 
Aug. 27, 1941, (I) May 25, 1943, No. 
2,319,898. 


DIRECTION FINDERS 


Radio Compass—The outputs of 


rotated directional antenna 1 and 
non-directional antenna 3. are 


combined, detected, inverted, lim- 
ited and applied to the vertical de- 
flecting plates of cathode ray tube 
13. Rotation frequency is filtered 
out, shifted in phase, amplified by 
arrangement 9, 10 and 11, and re- 
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introduced into the main circuit. 
Sweep circuit 14, synchronized with 
rotating loop antenna 1, provides 
the horizontally deflecting poten- 
tials. The resultant pattern on the 
screen of the cathode ray tube will 
be an inverted V-shaped mark as 
an indication of the receiving di- 
rection and a straight line for all 
other directions. Other embodi- 
ments are described. H. G. Busig- 
nies, International Standard Elec- 
tric Corp., (F) March 5, 1941, (I) 
June 1, 1943, No. 2,320,908. 


MISCELLANEOUS 


Band Width Control—Band width 
control is effected by varying the 
input resistance of a feed-back 
amplifier connected in shunt with 
the load resistance of the audio 
amplifier. The input resistance of 
the control tube depends on the 
amount of feed-back applied which 
is made a function of frequency by 
using a resonant circuit as tube 
load. According to the invention, 
the dc plate current is decoupled 
from the ac circuit in which the tube 
acts as a shunt. The grid potential of 
the control tube is adjustable. H. 
Boucke, Alien Property Custodian, 
(F) April 3, 1941, (I) June 1, 1943, 
No. 2,320,558. 


Testing Resonant Networks—Be- 
sides voltages E, there is a voltage 
E, induced in the input circuit of 
the tubes due to stray admittances. 
Voltage E, produces a voltage drop 
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across network N which is in quad- 
rature with the induced voltages E 
if network N is tuned to resonance 
with the oscillator frequency. It 
will then add equal amounts to 
both input circuits. Upon detun- 
ing, one of the input voltages will 
increase, the other decrease and a 
resulting current flow in the dif- 
ferentially connected output cir- 
cuit of tubes 2 and 3. Meter 20 
may be calibrated to indicate the 
amount of detuning in percentage 
of resonant frequency or the ac- 
tual inductance or capacitance de- 
viation from resonance. C. E. 
Dennis and A. Heinz, Western Elec- 
tric Company, (F) May 16, 1942, (I) 
May 25, 1943, No. 2,320,175. 


Oscillator Amplitude Control— 
Current through auxiliary tube 17 
and its accessory circuit elements 
provides a voltage drop across re- 
sistor 13 and thereby regulates the 
potential at control grid 4 of oscil- 
lator tube 1. Current through tube 
17 is in turn controlled by the volt- 
age drop across resistor 12 result- 
ing from rectification of the elec- 
tric oscillations on grid 4. It will 
be seen that these two controlling 
actions if properly adjusted tend to 
keep the oscillator amplitude con- 
stant. F.’S. Mabry, Westinghouse 
Electric and Manufacturing Co., 
(F) Dec. 30, 1941, (1) June 1, 1943, 
No. 2,320,876. 


UHF Transmitter—Push-pull os- 
cillator 5, 7 modulates transmitters 
1, 3 by alternately raising their 
plate potential to such a value that 
oscillations take place. For this 
purpose, the plate potentials are 
supplied through tank circuit 19 
of the push-pull oscillator. High 
stability is obtained by the use of 
high Q resonant circuits in the 
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form of quarter wavelength trans- 
mission lines 17 and 37 in the grid 
circuits and of quarter wavelength 
transmission lines 19 and 39 in the 
plate circuits of the uhf oscillator 
tubes 1, 3 respectively. Stability 
without the use of an additional 
stabilizer and high operational effi- 
ciency at 400 megacycles are char- 
acteristics of this arrangement. R. 
H. George, RCA, (F) Oct. 7, 1939, 
(I) June 1, 1943, No. 2,320,518. 


Miss Fontaine concentrates 
ee her nimble fingers and keen 
Gertrude Fontaine, mount operator young eyes upon spot-welding 
at Hytron's Salem plant, and soldier | a 4 and assembling the minute 
in the Army of Production. . parts of a 954. On another 
floor, a Hytron engineer is giv- 
ing lavishly, night and day, of 
his long training and experi- 
ence as he designs and de- 
velops a new War tube in 
record time. 
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The driving force urging them — and all of us at Hytron — on to superhuman effort, 


ees BL 


stems from a single thought, a single purpose: to supply our courageous fighting 


men with tools to win. Hytron employees have but one goal — a mounting flood of 
top-quality tubes to serve as the “hearts” of electronic and radio equipments help- 


ing our boys to blast the way to speedy and permanent Victory. 


Since 1927 Manufacturers of Radio Tubes 


HYTRO 
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Consult the May issue of ELECTRONIC 
INDUSTRIES for a listing of new and 
other popular Hytron tubes. 


WHAT'S NEW 


Devices, products and materials the manufacturers offer 


Ohmite Rheostat 


Designed especially for low re- 
sistance, low wattage applications, 
this rheostat-potentiometer is made 
by the Ohmite Mfg. Co., 4835 Flour- 
noy St., Chicago. A length of re- 
sistance wire is stretched tightly 
around the outside of a cylindrical 
core which is bonded to a ceramic 
base and is anchored to two termi- 
nals. Contact to the wire is made 
by a phosphor-bronze spring arm 
which is connected to a third ter- 
minal. Provision of three terminals 
allows the unit to be used as a po- 
tentiometer or voltage divider. Max- 
imum resistance is approximately 1 
ohm while minimum total resist- 
ance can be made approximately 
0.1 ohm. Since the contact arm 
travels along the wire from end to 
end, the resistance variation is step- 
less. 


New Test Instruments 


Radio City Products, Inc., 127 W. 
26th St., New York City, has intro- 
duced three new test instruments: 
a pocket-sized multimeter, No. 442, 
output meter, No. 471, and volt- 
ohmmeter, No. 481. The multi- 
meter is a compact multitester with 
a 200-microampere movement and 
a sensitivity of 5000 ohms per volt. 
The output meter has a constant 
impedance of 4000 ohms. All re- 
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sistors are precision wound, and are 
accurate within 1 per cent. The 
test meter has a meter sensitivity 
of 50 microamperes, dc voltmeter 
readings from 0.1 to 1000 volts. Dc 
milliammeter readings from 0-100 
milliamperes. Energy for resistance 
measurements is supplied from self- 
contained batteries. 


Aircraft Radio Relay 


A general purpose radio relay, 
series 345, designed by Guardian 
Electric, 1622 W. Walnut Street, 
Chicago, for use in aircraft, is 
available in contact combinations 
from single pole, single throw, up 


to three pole double throw. Dimen- 
sions are 2% by 2\%40 by 11%e¢ inches. 
Contacts, rated 12 amps. at 24 volts, 
de, are arranged to resist over 10 G 
acceleration and vibration in all 
positions. 

Coil resistances range from .01 
ohm to 15,000 ohms in a varnish 
impregnated and baked coil. Stand- 
ard voltages are 16 to 32; however, 
other values are available. Bearing 
is pin type, of hardened, non-mag- 
netic, stainless steel and staked to 
the armature hinge. Armature re- 
turn spring is torsion type to main- 
tain an even spring pressure. 


Metal Plating of Plastics 


A new process by which plastics, 
glass, or any non-conductor may be 
plated with any of the plating met- 
als has been developed by Precision 
Paper Tube Co., 2023 West Charles- 
ton St., Chicago. The new process 
can be used for plating magnetic 
and electric shielding of all kinds 
—radio shielding, electrostatic and 
magnetic shielding, applications as 
coil shields, condensers, etc. Con- 
ductor and insulator can be com- 
bined in one unit. Both rigid and 
pliable types of plastic tubing and 
pipe fittings can be plated. The 
uses of the process extend into all 
electrical and mechanical manu- 
facture. 


Rotatable Transformer 


A lightweight, precision con- 
struction for use in electronic de- 
vices is a recent development of 
Kollsman Instrument Division of 
Square D Company, Elmhurst, 
N. Y. Operating with either 32 
volt 60 cycle or 110 volt 400 cycle 
ac current, the transformer may be 
continuously rotated at speeds up 
to 1800 rpm. With a 110 volt in- 
put the voltage varies from 0 to 
193 volts, according to the position 
of the rotor. With a weight of 10 
ounces and an overall length of 
less than 3 inches, the transformer 
may be incorporated into many 
types of units where compactness 
and light weight are an important 
consideration. 


Constant Speed Motor 


A small, self-starting, constant 
speed motor that maintains super- 
ior speed regulation under wide 
variations of voltage, load and 
temperature, is being made by the 
Rotom Mfg.: Co., Alhambra, Calif. 
Measuring only 4% x 3% x 3% in., 
the motor is available for operation 
on 110 or 220 volt, 50 or 60 cycle 
source at 14 watts input. Gears are 
of a helical-cut laminated bakelite. 
Forced ventilation assures cool 
operation. The motor has large 
bearings and ample oil reserves and 
is precision-assembled for uniform 
production. 
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20 Years’ Experience... 
ENGINEERING AND MANUFACTURING INSULATORS FOR Kad<o “/ccbes 


STUPAKOFF ceramics were used as heater in- 
sulators in the first A. C. radio tube. In the years 
following we have been directly associated with 
practically every change and improvement and 
have developed many materials which have con- 
tributed to the progress of the radio tube industry. 


Insulators vary in specifications, depending ng 
upon their application. We have the experience 3 S it 


necessary to prescribe the correct material for a NSOLAFORS | 
given application and the manufacturing facilities pena ; 

to produce extremely large quantities of precision achievement” es 

made ceramic insulators to your specifications. 


q  STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
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Clutch Head Screws 


In this recessed head screw, 
available in very wide variety in- 
cluding thread cutting types, the 
recess is of such shape that the 
screw may be driven with an ordi- 
nary screwdriver or with a bit de- 
signed especially for the purpose. 
With either bit, a slight left turn 
locks screw and bit together, facil- 
itating one-hand operation. Shape 
of the head recess provides rela- 
tively large bearing for the driver, 
providing quick and easy access 
and eliminating much of the possi- 
bility of slippage with consequent 
damage to finished surfaces. Three 
sizes of center pivot bits cover the 
popular range of standard machine 
screws and thread-cutting types. 
Made by United Screw & Bolt 
Corp., Chicago, Cleveland and New 
York. 


Thermostatic Delay Relay 


Delays from 1-100 seconds can be 
obtained with the new Amperite 
relay manufactured by the Amper- 
ite Co., 561 Broadway, New York. 
The relay is compensated for am- 
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bient changes of —40 to +100 deg. 
F. and can be furnished in single 
pole—either normally open or nor- 
mally closed. Contacts are capable 
of handling up to 12 amps—115 
volts ac or dc. Being hermetically 
sealed in an inert gas assures 
clean contacts at all times. When 
necessary, replacements can _ be 
made as easily as changing an 
electric lamp. Fits standard radio 
octal base. 


Pre-Tuned Coaxial Antenna 


Type 899 vertical coaxial antenna 
provides an efficient, easy-to-in- 
stall, and inexpensive half-wave 
radiator in the frequency range 
from 30 to 200 mc. The upper half 
of the antenna is a whip of con- 
ventional design. The lower half 
or skirt is a 2% in. tube. The en- 
tire assembly is rigidly supported 
by a 1%. in. support pipe 12 feet 
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long, which is attached to a mast 
with a clamp. Overall length in- 
cluding support pipe is about 20 
feet and the weight is 48 pounds. 
No impedance matching devices are 
required. The whip and skirt are 
cut to length and are pre-tuned for 
the operating frequency. The unit 
is designed to be fed from a 70 ohm 
coaxial transmission line. Four- 
teen feet of % in. coaxial cable are 
provided with the antenna. Made 
by Victor J. Andrew Co., 363 East 
75th St., Chicago. 


Sealed Transformers 


A new moisture- and dust-proof 
transformer that meets Navy speci- 
fications for hermetic sealing is be- 
ing manufactured by Peerless Elec- 
trical Products Co., Los Angeles, 
Calif. The new transformers use 
glass or porcelain insulators with 
metal bands which are soldered in- 
to the transformer case of cold, 
drawn, copper-plated steel and thus 
become an integral part of the case. 
The Vac - sealing impregnation 
process is used, insuring impregna- 
tion without solvents or other dele- 
terious material present inside 
coils. This is accomplished through 
the use of a special type of impreg- 
nant that cures under heat. The 
new transformers may be quickly 
produced in any desired size or ca- 
pacity to specification. 


Altitude Test Chamber 


An advanced model of a high- 
altitude test cabinet is being manu- 
factured by American Coils Co., 27 
Lexington Ave., Newark, N. J. The 
Amcoil unit consists of a well-built 
vapor proof automatic mechanical 
refrigeration cabinet and an en- 
closed vacuum chamber with air 
space completely surrounding it. 
Above the vacuum chamber, a coil 
is mounted to take care of complete 
pull-down including mass, load, 
heat-leakage, etc., of the cabinet it- 
self. Therefore, the ambient tem- 
perature of the altitude chamber 
will be as low as is necessary. Heat 
dissipation may be carried away in 


the refrigerating system, making it 
possible to obtain low temperatures 
quickly and under actual tempera- 
ture conditions. 

An innovation in vacuum cham- 
ber design is the floating glass seal, 
a heavy glass on the cabinet door, 
pivoted at the center and floating 
on spring bolts which maintains 
perfect alignment in closing and 
gives freely under vacuum pressure. 
There are no heavy latching mech- 
anisms or tricky fasteners. 


Non-Rubber, Sealing Tape 


A waterproof, pressure-sensitive 
cloth tape, which is manufactured 
without the use of rubber by Mystik 
Tape Division, Chicago Show Print- 
ing Co., Chicago, is non-toxic and 
therefore available for sealing 
packages of medicine, foods, ord- 
nance equipment, etc. Handling 
and application difficulties are re- 
duced to a minimum. The cloth 
stock is so woven that it tears 
evenly at right angles to either 
edge and is packed in rolls of any 
width up to 36 inches — standard 
rolls are 60 yards in length. 


Musie and Voice in a “Package” 


A simplified low-cost unit for 
voice-paging and music broadcast- 
ing factories has been developed by 
Operadio Mfg. Co., St. Charles, Il. 
Standardized and “packaged” to 
include in a single unit the most 
popular features of more elaborate 
installations, the plant broadcaster 
operates 20-40 loudspeakers, cov- 
ers an area of up to 100,000 square 
feet and requires only 22 inches of 
floor space. It can be used to pro- 


vide plant - protection alarm and 
air-raid warning. It enables man- 
agement to talk directly to em- 
ployees and to furnish them with 
news broadcasts, inspirational ma- 
terial, etc. Paging calls may be sent 
over the system while music is being 
played by means of an automatic 
control which decreases the music 
volume. 
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HERE’S A VOLTAGE STABILIZER THAT'S 
INSENSITIVE TO LOAD POWER FACTOR 


a 


i 


A Few of Its Many Applications: 


Radio transmitters and testing equipment 


Photoelectric equipment and other elec- 
tronic-tube apparatus 


Motion-picture projectors and sound 
equipment 


Telephone apparatus 
X-ray machines 


Precision photographic equipment and 
photometers 


= Color comparators 


Calibration of meters, instruments, relays 


Laboratory precision processes and testing 
equipment 


Provides Constant 
Output Voltage from 
Variable Input 


5 new G-E voltage stabil- 


izer provides a constant 115-volt 
supply on circuits varying from 95 
to 130 volts, ensuring better per- 
formance and greater reliability 
of a wide variety of electric equip- 
ment. On such circuits, wherever 
close voltage regulation is requisite 
to good operation, these stabilizers 
fill the bill. 


Maintenance costs are negli- 
gible. This voltage stabilizer is 
completely automatic, and _ be- 
cause there are no moving parts, 
practically no maintenance is nec- 
essary. It is not affected by varia- 
tions in load from no load to full 
load or by changes in power factor 
from unity to 0.8 lagging. More- 
over, it will operate continuously 
throughout the range from open 
circuit to short circuit without 
damage. 

Wide range of ratings. Ratings 
from 50 to 5000 va are available; 
“specials” will be built to order. 
For details on this stabilizer’s 
unique circuit, write for Bulletin 
GEA-3634. General Electric Co., 
Schenectady, N. Y. 


GENERAL @ ELECTRIC 


4U38-47-5206 
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AIEE Discusses 
Industrial Electronics 


Industrial power applications of 
electronic principles occupied a 
good bit of the time of the national 
technical meeting of the American 
Institute of Electrical Engineers, 
held in Cleveland, latter part of 
June. One whole session was de- 
voted to resistance welding and 
considerable time was given over 
to induction heating, the principal 
paper in the latter field being given 
by J. P. Jordan of the General Elec- 
tric Co. 

In the field of communications, 
F. M. Rives (GE) discussing “Appli- 
cation of Carrier to Power Lines,” 
pointed out the great strides that 
have been made, adding that at 
present there are some 1,300 termi- 
nals of power line carrier in opera- 
tion in the U.S. with 40,000 channel 
miles used for telephone circuits, 
pilot relaying, telemetering, load 
control, supervising, etc., over trans- 
mission lines of all voltages. Along 
similar lines, E. W. Kenefake (GE) 
presented the result of experiments 
using frequencies below 200 kc for 
frequency modulation of power line 
communication where it was found 
that FM realizes important advan- 
tages over AM in the reduction of 
noise interference. 

New types of aircraft power sup- 
plies using ac generators and spe- 
cial light weight transformers were 
described by John E. Yarmack, Fed- 
eral Telephone & Radio Corp., New- 
ark, N. J., who brought out that use 
of such equipment combined with 
selenium rectifiers is a_ reliable 
trouble-free method of obtaining 
the larger power requirements of 
modern aircraft. Selenium recti- 
fier cells, themselves, were described 
by Edgar A..Harty (GE) who gave 
design formulas for various types 
of rectifiers. 


Conventions and 
Meetings Ahead 


Associated Police Communication 
Officers (J. M. Wherritt, Police 
Department, Jefferson City, Mo.), 
Aug. 31 to Sept. 2, Madison, Wis. 


American Institute of Electrical 
Engineers (H. H. Henline, 29 
West 39th Street, New York 
City), National Technical Meet- 
ing, Sept. 2-4, Salt Lake City, 
Utah. ; 
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American Mathematical Society, 
Sept. 12-13, New Brunswick, N. J. 


Optical Society of America (A. C. 
Hardy, Massachusetts Inst. of 
Technology), Oct. 7-9, Pittsburgh. 


Electrochemical Society (C. G. Fink, 
Columbia University, New York), 
Oct. 13-16, New York, Hotel Penn- 
sylvania. 


American Welding Society (Miss 
M. M. Kelly, 29 West 39th Street, 
New York), Oct. 18-21, Chicago. 


Society of Motion Picture Engineers 
(Sylvan Harris, Hotel Pennsyl- 
vania, New York), Oct. 18-22, 
Hollywood. 


National Electrical Manufacturers 
Association (W. J. Donald, 155 
East 44th Street, New York), 
Annual Meeting, Oct. 25-29, Wal- 
dorf-Astoria Hotel, New York. 


Society of Rheology (R. B. Dow, 
Aberdeen Proving Ground, Mary- 
land), Oct. 29-30, New York. 


New York Electrical Society (29 
West 39th Street, New York), 
Nov. 4, 29 West 39th Street, New 
York. 


American Institute of Chemical 


Engineers (50 East 41st Street, . 


New York), Nov. 15-16. Pitts- 
burgh. 


New Signal Officer 


Major General Harry C. Ingles, who late 
last month was appointed Chief Signal 
Officer of the U. S. Army, succeeding 
Major General Dawson Olmstead, re- 
tired. During the past four months 
General Ingles has been Deputy Com- 
mander in the U. S. Theater of Opera- 
tions and before that was Signal Officer 
and later Chief of Staff of the Carribean 
Command 


Steel asa 
Design Material 


At the American Designers Insti- 
tute dinner meeting in New York, 
July 14, the full color movie “Steel 
—Man’s Servant” was shown by 
Robert J. Ritchey of The Carnegie- 
Illinois Steel Corporation. 

Of interest to postwar electronic 
development and design was the 
statement by Mr. Ritchey that 
much laboratory research is now 
going on in the integral coloring of 
steel and that recent successes have 
been had in rolling steel to sheets 
as thin as 0.004 inch. 

Mr. Ritchey admitted the lack of 
imaginative progress of steel in 
many consumer fields, stating that 
in the past 85 per cent of steel pro- 
duction had gone to four major 
industries: railroads, shipping, con- 
struction, and machine-tool ser- 
vices. Now that steel expects the 
pressure of competition in postwar 
period from new maiterials such as 
plastics, molded plywoods, and 
other metal alloys, the steel people 
are devoting their laboratory time to 
experiments which should be useful 
in postwar design. In fact, said the 
speaker, steel looks forward to the 
birth of “The Second Steel Age.” 


Ingles Streamlines 
Signal Corps 


By way of facilitating the 
work of development, procurement, 
maintenance and distribution of 
communications equipment, newly 
appointed chief signal officer Major 
General Harry C. Ingles has 
streamlined the Signal Corps or- 
ganization and given it five ser- 
vices, replacing the two it has had. 


A major change is the creation 
of a procurement and distribution 
service under Major General Wil- 
liam H. Harrison, for the past year 
in charge of procurement of army 
service forces. All personnel, mili- 
tary and civilian, will be under 
Brigadier General J. V. Matejka in 
a new Personnel and Training ser- 
vice. Major General Roger B. Col- 
ton, who has been in charge of 
signal supply services, will head an 
engineering and technical service. 
The signal operating services be- 
come the Army communications 
service, including the new person- 
nel and training service, and the 
Army pictorial service. 
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Through the new and improved industrial techniques it makes possible, electronic science is 


helping America to win its wartime production battles. Here are some of the scores of 


important ways Westinghouse electronic devices are being used to improve products, speed 


production, cut costs. 


Automatic X-ray Units, built into a conveyor line, 
speed inspection of vital aircraft castings in a midwest 
plant. Controls for the units are interlocked with the 
conveyor drive. When the parts are positioned beneath 
the x-ray unit, a protective hood lowers, exposure is 
made, the hood rises and parts pass on. Operation is 
continuous and largely automatic. 


a 


Faster Than Lightning is no exaggeration in describ- | 


ing the Westinghouse Electronic Oscillograph. By 
means of cathode ray tubes, it records electrical 
phenomena at speeds of 1/100 of one-millionth of a 
second. Widely used in studying methods of power line 
protection, it is now being used to provide important 
data on internal combustion engine performance. 


’ The Stroboglow Lamp makes rapidly —— objects 


appear to “‘stand still’’. Electronic tubes deliver a 
light flash each time the object reaches a given point 
in its motion cycle. Through “‘persistence of vision’’, 
the image is carried over to the next flash, making 
the rapidly rotating object appear as though standing 
still—so its operating characteristics may be studied. 


Electronic Register Regulators accurately control the 
register in the cutting of paper. A beam of light from 
a phototube, directed at the paper web, detects even 
the slightest out-of-register condition, causing the 
regulator to operate, bringing the paper back into 

rfect register with respect to the printed material. 

hus waste due to improper printing is eliminated. 


J-91032-A 


For further information on Westinghouse ‘‘Electronics At Work’’, write for Booklet 


PLANTS IN 25 CITIES . . 


Westinghouse erecrronies 


OFFICES EVERYWHERE 


B-3264. Westinghouse Electric ¢” Manufacturing Co., East Pittsburgh, Pa. 
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Army Signal 
Corps” 


JEFFERSON TRANSFORMERS 


@ In the manufacture and assembly of your equipment, you save time with Jefferson 
Electric Transformers—because correct basic engineering insures your getting 
exactly the transformers to fit the job—and skilled experienced craftsmanship 
assures uniformity, whether you need one hundred or one hundred thousand. 

Of still greater importance, time is saved on the job,—and on the battle fronts, 
where reliability and performance of Jefferson Electric Transformers have resulted 
in a clean record with time saved again because of reduced amount of servicing or 
replacing. 

To the men in the fighting forces, Jefferson Electric’s production of Transformers 
means better communication system and radar equipment. To those manufacturers 
whom our modern facilities make it possible to serve,—the suggestions and co- 
operation of our specialized transformer engineers will aid in arriving at appro- 
priate designs to accomplish desired results reliably. JEFFERSON ELECTRIC COM- 


PANY, Bellwood (Suburb of Chicago}, Illinois. Canadian Factory: 60-64 Osler 
Ave., W. Toronto, Ont. 


JEFFERSON 


ELECTRIG 


Electrical Jobbers’ 
Electronic Committee 


The National Electrical Whole- 
salers Association, with headquar- 
ters at 500 Fifth Avenue, New York, 
formerly had a radio and tubes com- 
mittee which is now known as the 
“Electronics Committee.” The chair- 
man and members of this committee 
are as follows: 

Percy Stern, Chairman, Interstate 
Electric Co., Magazine & Girod Sts., 
New Orleans, La. 

W. S. Blue, Columbian Elec’1. Co., 
2603 Grand Ave., Kansas City, Mo. 

J. T. Morgan, Charleston Elec’l. 
Supply Co., 914 Kanawha Blvd., 
Charleston, W. Va. 

G. M. Nutter, The Moock Elec. Sup- 
ply Co., 5th St. & Cleveland, N.W., 
Canton, Ohio. 

W. B. Stringham, General Elec. 
Supply Corp., 1330 New York Ave., 
N.W., Washington, D. C. 

Charles G. Pyle is the managing 
director of NEWA. 


Transformers Added to 
ASA Civilian Radio 
Standards 


Another standard, the fourth of 
a series of war standards to pro- 
vide replacement parts for civilian 
radio, has been completed by the 
American Standards Association, 
with the cooperation of all 
branches of the radio industry, the 
War Production Board, and the 
Office of Price Administration. This 
standard, as well as two of the 
other three, are referred to in WPB 
Limitation Order L-293, Simplifica- 
tion of Radio Replacement Parts. 
This order limits production of dry 
electrolytic capacitors, fixed paper- 
dielectric capacitors, and power 
and audio transformers used as 
radio replacement parts to those 
which meet the requirements of 
the American War Standards. 


Provides 14 units 


The new standard, Power and 
Audio Transformers and reactors, 
Home Receiver Replacement Type 
(C16.9-1943) covers the perform- 
ance and quality requirements for 
a simplified list of 14 such units 
which, it is estimated, will be suffi- 
cient to service about 90 per cent 
of the radio sets now in operation. 
Use of the new standard will also 
assure that such critical materials 
as copper and transformer steel, al- 
located to the production of radio 
replacement parts, will be stretched 
as far as possible with a minimum 
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FE. more than 46 years the products of the Supply products are planned for maximum per- 
y Chicago Telephone Supply Company have been the formance and trouble-free long life. If you are a 


standard for high quality workmanship. From their manufacturer of electronic equipment—all of the engi- 


r 

, inception in the engineering laboratories to the crafts- neering skill and great production facilities of Chicago 
e , 

f manship of the finished article, Chicago Telephone Telephone Supply Company are at your service. 
J 

d 

}, 

e 

Representatives Branch Offices 

r R. W. Farris S. J. Hutchinson, Jr. 

S 127 E. Thirty-first St. 401 N. Broad St. 

a Kansas City, Mo. Philadelphia, Pa. 

t Phone: Logan 0234 Phone: Walnut 5369 

‘ Frank A. Emmet Co. In Canada: 

0 2837 W. Pico Blvd. C. C. Meredith & Co, 

5 Los Angeles, Calif. Streetsville, Ontario 

0 ELKHART * INDIANA 
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SELF 
LOCKING 


Ce banana 


Shown above, are two Acorn 
Palnuts holding inside assembly 
of I-F Transformer. This elimi- 
nates sharp corners, replaces 
} regular Acorn nut and _lock- 
washer, saves material and as- 
sembly time. Regular Palnut is 
used to fasten cap bushing for 
permeability tuning core. 


WRITE FOR PALNUT MANUAL 
NO. 2, giving full details on all 


LEIS aaa AE TEA SON Tent Lan din ac NS 


types of Self-Locking Palnuts, 
advantages, installation data, 
sizes, etc. 


Neat, streamlined appearance 


THESPALNUT COMPANY 3 corpier sr., 


ACORN PALNUTS 


Lock Tight ...Look Kight! 


e ec e Bolt ends are covered 


Self-Locking Acorn Palnuts combine many 
unique advantages as fastenings for electron- 


ics and radio equipment. 


They replace ordi- 


nary nut and lockwasher—saving one part 
and one operation—yet hold tight under vi- 
bration and stress. In addition, Acorn Palnuts 
encase unsightly bolt ends in a smooth dome 


of pleasing appearance. 


Made of tempered spring steel, Acorn Pal- 
nuts have all the features of other Palnut Lock- 
nuts, namely: easy application, light weight, 
low cost, absolute security. Acorn Palnuts have 


found many interesting applications. 


They 


may suggest the answer to a fastening prob- 
lem right now—or a streamlined touch for 
the product you are planning for tomorrow. 


Send details of your product, for samples 
and data. 


arched, slotted 


chuck (B-B), 


ward on the 
(A-A), securely 
ing both. 


Self-Locking PALNUTS 


DOUBLE LOCKING 
ACTION 


When the Palnut is 
wrench-tightened, its 


jaws 


grip the bolt like a 


while 


spring tension is ex- 
erted upward on the 
bolt thread and down- 


part 
lock- 


IRVINGTON, N. J. 


amount of material being used in 
each unit. The simplified list of 
units will also mean fewer produc- 
tion lines and smaller dealer in- 
ventories. 

All items manufactured in ac- 
cordance with the _ specifications 
outlined in the American War 
Standards for civilian radio re- 
placement parts bear the special 
symbol consisting of a V with the 
Morse Code “V’—three dots and a 
dash—enclosed in a circle. 

Work on this standard was un- 
dertaken at the request of the 
Office of Price Administration, 
after consultation with the Radio 
and Radar Division of the WPB. 


Committee membership 


Dr. O. H. Caldwell, editor of 
“Electronic Industries,” is chair- 
man of the committee which de- 
veloped this standard, with John 
M. Borst, chief engineer of John F. 
Rider Publisher, Inc., as vice-chair- 
man. 

Other committee members in- | 
clude George D. Barbey, National 
Electronic Distributors Association; 
M. M. Brandon, Underwriters’ Lab- 
oratories; Gerrard Mountjoy, RCA 
License Laboratory; M. J. Schinke, 
chairman, Radio Manufacturers 
Association’s Service Committee; 
P. R. Butler, General Electric Com- 
pany, (alternate); George F. Du 
Val, past president, Radio Service- 
men of America (A. E. Rhine, alter- 
nate); S. L. Chertok, ASA, secre- 
tary. 

Government liaison men on the 
committee include Frank H. Mc- 
Intosh, Chief of the Domestic and 
Foreign Radio Section of the WPB 
(Samuel Weisbroth, alternate): 
Karl SS. Geiges, Simplification 
Branch, WPB; and Earl A. Graham, 
Chief, Consumer Durable Goods 
Section, Standards Division, OPA. 


Wire Recorders 
For the Navy 


After experimenting quite a bit 
with various types of recorders, 
cylinder, disc, film and wire, the 
Navy is preparing to use a consid- 
erable number of magnetic wire re- 
corders. Already 350 portable in- 
struments are in use in battleships, 
carriers and cruisers for monitor- 
ing radio circuits and ship confer- 
ences, telephone battle conversa- 
tions, etc., and more are on order 
for ship and shore installations. 
Armour Foundation made the first 
of them; GE will produce them on 
a mass production basis. 
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 WEINEMANN 
MAGNETIC 


CIRCUIT BREAKER 


MECHANICAL HEART 


(or Latch Mechanism) does double duty 


No. 1. It opens breaker with least mechanical delay. 


When the armature engages the lower leg of the lock (a) it rotates 
the lock enabling the tooth of the catch (b) to pass through the cut por- 
tion of the lock (c), thereby breaking the toggle and releasing the 
} contacts which are under heavy spring pressure. Of all known latches, 
| this mechanism operates with the least amount of friction. 


i No. 2. It opens breaker independent of handle operation. 


The relative position of the catch to the carriage remains the same as 
5 in Fig. 1 whether the handle is in the “on” position or turned to the 
“off” position, when the contact is broken manually. The latch collapses 
only under overload or short circuit conditions—and it does that even if 
‘ the handle is purposely held in the “on” position. Fig. 2 shows the 
latch on its way to the collapsed position. 


Send for Catalog 40 showing full line 


HEINEMANN CIRCUIT BREAKER CO. 


137 PLUM ST. ° TRENTON, N. J. 
AA AL 
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Signal Corps Extends 
Radio Telephoto Coverage 


As the result of many months of 
Signal Corps planning, designing 
and testing, radiotelephoto service 
has been launched between North 
Africa and the War Department 
Message Center which is produc- 
ing the transmission of battlefront 
news-pictures in seven minutes and 
their reproduction in newspapers 
within 24 hours or less. Now it is 
planned to extend this service to 
other theatres of war. 

The military need for radiotele- 
photo equipment and transmission 
to reproduce facsimile diagrams 
and photographs, which are vital 
for tactical purposes, was foreseen 
in December, 1941, by Brigadier 
General Frank E. Stoner, then Sig- 
nal Officer of the Third Army at 
San Antonio, and his executive 
officer, Lt. Col. Carl H. Hatch. An 
electrical engineer of wide experi- 
ence, L. A. Thompson of Cleveland 
volunteered without personal com- 
pensation to convert existing wire- 
photo equipment to radio use. Mr. 
Thompson carried on with General 
Stoner and Col. Hatch a project to 
develop the equipment at that time . 
also for military landline transmis- 
sion under the direction of Major 
General Dawson Ohmstead, who 
was Chief Signal Officer at that 
time. 

The adaptation of the equipment 
for transatlantic radio transmission 
took 2% months of intensive lab- 
oratory research by Mr. Thompson, 
who not only designed but built the 
initial Signal Corps apparatus. At 
the same time, Signal Corps non- 
commissioned and commissioned 
officers who were experienced in 
newsphoto syndicate work in civil- 
ian life had to be trained in the 
special problems of operating the 
radiophoto apparatus. 

Captain Lawrence B. Prehn of 
the Signal Corps flew to North 
Africa to install and test the equip- 
ment there. Three weeks of steady 
testing was needed to get the de- 
sired quality of the transmitted 
pictures for the Army Pictorial 
Service of the Signal Corps. A test 
picture of “Jinx” Falkenburg play- 
ing tennis was sent over the circuit 
hundreds of times to eliminate the 
distortions and other transmission 
obstacles. 

Photographs of the capture of 
Gafsa in Tunisia were sent by 
courier to the radio station and 7 
minutes later a negative was be- 
ing stripped off the machine in the 
War Department. 
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THIS 1S WHAT COUNTS! 


There’s a difference between working on “gadgets” and being an integral 
part in the manufacture of quality products that are a matter of intense pride 
throughout the community in which you live. That difference represents 
the extra “plus” factor of goodness you find in Sprague Capacitors. 


North Adams is not a large city. It doesn’t produce a great deal by big- 
city standards—but what it does produce it believes in producing right. 
And Sprague Capacitors and Koolohm Resistors by the hundreds of thou- 
sands are among its chief products. 


SPRAGUE SPECIALTIES COMPANY, North Adams, Mass. 


WORKING TOGETHER FOR VICTORY 

Sprague Army-Navy “E" presentation 
day was a holiday in North Adams—but 
a holiday on which everyone still worked. 
At right is one of many congratulatory 
window displays made by North Adams 
merchants. At left is the day's North 


fee ee CAPACITORS 
& KOOLOHM RESISTORS 


Quality Products — Expertly 
Engineered — Competently Produced 
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Designed for the 2-tube amplifier of the Sonotone hearing aid, these 


miniature tubes are now serving the “walkie-talkies” of Uncle Sam’s 


forces. Not much bigger than thumbnail size, with a power rating of 
45 milliwatts, each tube must be manufactured with all the care 


befitting their important use. 


But preceding their manufacture, lies the equally important task of 
choosing dependable materials—particularly for the tiny tube grids. 
Because of its uniformly excellent working properties and its com- 
plete freedom from oxidation, C-T’s molybdenum wire is used by 


the Sonotone Corporation for this exacting job. 


Molybdenum wire is but one of a large family of specialized Callite 
products for vacuum tube manufacture. Other C-T products are 
grids, plates, lead-in wires, filaments, and formed parts—all prod- 
ucts of careful Callite research in the application of tungsten, 
molybdenum, and special alloys to modern electronic tube design. 
If you need assistance in the solution of a difficult vacuum tube 


problem, call in Callite. Our engineers are at your service. 


Specialists in the manufacture of Hard Glass Leads, Tungsten 
and Molybdenum Wire, Rod and Sheet, Formed Parts and 


other components for electronic tubes and incandescent lamps. 


CALLITE TUNGSTEN CORPORATION 


Laboratory Supply 
Agency Ready 


The Electronic Research Supply 
Agency, formed to supply critical 
materials and components not 
readily available from commercial 
sources, to laboratories engaged in 
radio and radar research and de- 
velopment for the Armed Services, 
is now ready to operate, the War 
Production Board has just re- 
vealed. 


Maurice S. Despres, managing 
director of the agency, 460 Fourth 
Ave., New York City, has sent a 
letter explaining its operations to 
laboratories approved by the Ser- 
vices. 


Set up by the Defense Supplies 
Corporation at the request of the 
armed services, the Office of Sci- 
entific Research and Development 
and the War Production Board, the 
new agency carries inventories pur- 
chased with the assistance of pref- 
erence ratings assigned by WPB or 
extended by its customers. Oper- 
ating profits or losses accrue to the 
Defense Supplies Corporation. 

In placing orders with the 
agency, laboratories must certify 
(1) that requested items are need- 
ed for research projects or for pre- 
production models for the services 
or OSRD, (2) that the items are 
not ordered for inventory and (3) 
that no part of the order has been 
placed with another source of 
supply. 

Wholesale distributors, buying 
for account of approved labora- 
tories, must certify that they have 
not in inventory the items being 
sought and that they have not 
placed purchase orders for them 
elsewhere. Orders are accepted 
with or without priority ratings. 


Radio Warning Net Pro- 
tects U. 8S. Bases in India 


Returning to the United States 
for the first time in three years, 
Col. Emmett O’Donnell, assistant 
chief of staff for the Tenth Air 
Force, told Army officers that a 
radio-operated air-raid warning 
system is protecting India from 
aerial attack by the Japanese. 

Col. O’Donnell said that team 
units of the Army Air Forces, main- 
taining 24-hour vigils atop moun- 
tain peaks, are using radio, includ- 
ing undoubtedly some radio loca- 
tors, to notify American air bases 
of the approach of enemy planes. 
He pointed out that the radio 
warnings insure American fliers 
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EPEATEDLY it has been said—‘“this war is 
different’. Yes, different because, on land, at 

sea and in the air, battles are being planned and 
fought with weapons never before available to our 
fighting men. Among these is the electronic tube. It 
is reassuring to know that no nation is making wider 
or better use of this great weapon of modern warfare 
than the U. S. A. To help serve the vast requirements 
of our Army and Navy National Union, for example, 


Midway was ready 
when the Jap attempt to 
capture this strategic U. S. 
outpost came June 4 to 7, 
last year. Long before the 
Jap fleet of battleships, car- 
riers, Cruisers, destroyers 
and transports could bring 
their big guns into range— 
vigilant patrol planes with 
modern radio communica- 
tions equipment had 
sounded the alarm. Many 
miles from Midway’s 
shores American planes 
blasted their fleet . .. drove 
their survivors into a 
frantic homeward retreat. 


is producing electronic tubes on a scale far exceeding 
its pre-war peak. Yet, dramatic as are the achieve- 
ments of electronics in war, there will be even more 
miraculous peace-time tasks for tubes to perform. 
National Union will be prepared to aid engineers 
and production men in applying the power of 
electronics to their special needs. To producers 
of war goods, this industrial electronics service of 
National Union engineers is now available. 


NATIONAL UNION RADIO CORPORATION + NEWARK, NEW JERSEY » LANSDALE, PENNSYLVANIA 


Transmitting Tubes 
: Volume Controls 


Cathode Ray Tubes 
Photo Electric Cells 


Een 
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Receiving Tubes 
Exciter Lamps 


Special Purpose Tubes Condensers 
Panel Lamps Flashlight Bulbs 
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oe - Cq™uipped with ANDREW Coaxial Cables 


The SCR-299 high-powered mobile transmitter, built by the 
Hallicrafter Co. and equipped with ANDREW coaxial cables, received high 
praise from Generals Montgomery and Eisenhower and their men as they 
drove Rommel out of-North Africa. Designed to meet specific high standards 
of the U. S. Signal Corps, the performance of the SCR-299 has surpassed 
the greatest expectations of military radio men. It is highly significant that 
ANDREW coaxial cables were chosen as a component of this superb unit: 
one more proof that the name ANDREW is synonymous with quality in the 
field of antenna equipment. 


The ANDREW Company is a pioneer in 
the manufacture of coaxial cables and ac- 


cessories. The entire facilities of the Engi- 
neering Department are at the service of 
* users of radio transmission equipment. 
Catalog of complete line free on request. 


* - COAXIAL CABLES 
ANTENNA EQUIPMENT 


% ae 
= * " 


363 EAST 75th STREET - CHICAGO 19, ILLINOIS 


sufficient time to get into the air 
before enemy planes have neared 
the American bases, and said the 
signal teams are composed of radio 
operators, repairmen and observers, 
and are completely on their own 
with a medical attendant and cook 
assigned to each unit. 


New Headsets for 
Signal Corps Operators 


Students at Signal Corps schools 
for radio operators aren’t wearing 
“hearing aids” as some elderly vis- 
itors might suspect—no, they are 
the latest headphones. Signal Corps 
engineers at the laboratories at 
Fort Monmouth, N. J., in coopera- 
tion with industrial electrical en- 
gineers, have designed a new mili- 


Signal Corps headset of new type 
which resembles a “hearing aid”, 
shown disassembled and in_ us¢ 


tary headset for both- telephone 
and radio operation which is now 
in use throughout Signal Corps 
units. 

The new headset, designed as 4 
direct outgrowth of the new Amer- 
ican helmet that protects the sides 
of the soldier’s head and the back 
of his neck from missiles, provides 
more dependable communication 
than any headset previously used, 
for one part of it is a small, soft 
plug which fits into the orifice of 
the outer ear and is a more effec- 
tive seal against outside noises 
than the older-type rubber caps. 

The new device is far more sani- 
tary than the older types, for 4 
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On the fighting fronts, FREQ- 
KC crystal units are selecting 
the right channels for vital 
communications instantly 
and reliably. 


QUICK 


Precision — ground — to — 
specified—frequencies, FREQ- 
KC units are eliminating the 
need for time-wasting tuning. 


DURABLE 


Unusual protection against 
heat, cold or shock is helping 
FREQ-KC crystals guard 


againstcommunication failure 


ACCURATE 


Adherence to absolute fre- 
quency specifications is enab- 


ling FREQ-KC units to narrow 
communication channels and 
thus avoid miscarriage of con- 
fidential messages. 


RESEARCH 


FRREQ-KC engineers have made 
their marks on the blue-prints 
of war by developing crystal 
units that are serving reliably 
and well under the most ex- 
acting and difficult combat 
conditions. 


AVAILABLE 


Our electronic engineers are 
at the service of manufactur- 
ers to help design and specify 
crystal-controlled applications 
for essential products or ahead- 
of - competition post - war 
models. = ey a NY 


Gentleman Products Division of 


HENNEY MOTOR COMPANY 


Home Office at FREEPORT, ILLINOIS — Factory at Omaha, Nebraska 
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Look NSIDE 


...with MaRAY 


the modern way to check 


hidden structural members 


X-ray lets you 
q lookthrough brick, 
/ wood, and con- 


crete to locate and 
| check piping and 


| building structural 

members for con- 

dition — faults — obstructions — be- 
fore opening up walls, floors and 
ceilings at great cost of time, men 
and money. This is just another of 
hundreds of unusual tasks that can 
be done better and faster with West- 
inghouse X-ray—the versatile pro- 
duction tool. J-02018 


/ See page 
16 
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new pair of plug inserts is issued 
to each new wearer, whereas the 
older phones might be reissued to 
several different wearers. And be- 
cause the insert focuses the sound 
from the diaphragm directly into 
the ear canal, the new receivers 
have a higher sensitivity and a 
higher fidelity of response than 
those in former military headsets. 
Using inserts made of neoprene in- 
stead of rubber, the new design has 
vital industrial advantages in that 
it uses far less material than any 
previous headset, and almost no 
strategic material. And finally it 
answers that good old question: 
Why use two when one will do the 
trick? For, where formerly the 
Signal Corps required several types 
of headsets to operate successfully 
with the various communications 
sets employed, the new earphones 
can now be used interchangeably 
with all ground signal equipment. 


Air-Force Radio Men 
Get Markers 


The Army Air Forces have au- 
thorized a distinctive sleeve patch 
for wear by enlisted technical spe- 
cialists in Communications, to- 
gether with four specialist classi- 


fications. The Communications 
symbol is a pyramid-shaped radio 
tower with flashes emanating from 
the top—the patches, a 2% inch 
equilateral triangle, are on a back- 
ground of ultramarine blue with 
the distinguishing design in gold. 


Generali Code Lauds 
Signal Supply Officers 


The importance of the work done 
by Signal Corps supply officers in 
maintaining the “life-line of com- 
bat” was stressed by Major Gen- 
eral James A. Code, Jr., Assistant 
Chief Signal Officer, in an address 
before the officer students at the 
Supply Depot at Lexington, Ky. 

The war consists essentially of 
three problems — transportation, 
fire power and communications— 
General Code told the officer stu- 
dents. As a result, he declared, 
men charged with even the small- 
est aspect of maintaining this life- 
line carry the responsibility for the 
outcome of every battle, every clash 
of arms and the very war itself. 

The importance of proper sup- 
ply was illustrated by General 
Code by relating several incidents 
to stress the necessity for the use 
of ingenuity, complete and accu- 


Purdue Teaching Them to Be Junior Radio Engineers 


Here are two of the sixty young women recently sent to Purdue at the expense of 
RCA which after their graduation plans to give them assignments as junior rio 
engineers. The girls are now taking courses in electronics and radio, coupled with 
actual laboratory experiments. Here Jacqueline Beldon and Betty Woldkoetter are 
measuring tube characteristics by means of a vacuum-tube bridge 
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ELECTRONIC 


THE 33087 TUBE CLAMP 


Still another exclusive Millen 
“Designed for Application” 
product. Easy to use, easy to 
install, effective in function. 
Available in special sizes for 
all types of tubes. Single hole 
mounting. Spring steel, cad- 
mium plated. 


rate records, follow-up, shipment 
check and pursuit of all checks 
possible to push supplies speedily. 
Accompanying General Code were 
Col. Carroll O. Bickelhaupt, Deputy 
Signal Officer, and Major John A. 
Aldridge of the Control Division of 
the Army Service Forces Head- 
quarters. 


S. I. Cole on RMA 
Executive Committee 


S. I. Cole, president of Aerovox 
Corporation, was elected a member 
of the executive committee of the 
Radio Manufacturer’s Association 
at its annual convention in Chi- 
cago. 

With a radio manufacturing 
background dating back to the 
earliest days of broadcasting, and 
preceded by extensive production 
and sales activities in other fields, 
Mr. Cole brings a wealth of experi- 
ence to the executive deliberations 
of RMA. Under his personal guid- 
ance the Aerovox Corporation of 
New Bedford, Mass., has grown 
from modest beginnings in New 
York and later in Brooklyn, to one 
of the world’s outstanding manu- 
facturers of radio and electronic 
components, with several thousand 


workers at New Bedford and Taun- 
ton, and in the Canadian plant at 
Hamilton, Ontario, producing mil- 
lions of capacitors a month. Mr. 
Cole’s organization has pioneered 
many capacitor developments, a 
company statement points out—no- 
tably the “dry” electrolytic which 
made feasible the satisfactory low- 
cost radio receiver, and the high- 
capacity intermittent-service elec- 
trolytic for. motor-starting, which 
made possible the low-cost electric 
refrigerator. 


Sees FM Replacing 
Low-Power AM 


War developments undoubtedly 
will bring improvement in broad- 
cast transmitters, but General 
Electric engineers see no radical 
changes that will prematurely dis- 
card present equipment, according 
to Paul L. Chamberlain of the 
company’s electronic department. 

“What we do expect in the field of 
postwar broadcasting is the re- 
placement by FM statons of many 
low-powered AM _ stations which 
are now handicapped by interfer- 
ence and inadequate signal 
strength. This probably will mean 
higher power and more clear chan- 


Dave Grimes Explains Electrons and Waves 


David Grimes, Phileco vice-president in charge of engineering, whose delightful 


platform presence has enlivened many a gathering, delivers a lecture to students 
of the advanced division, Philco Training School, which is operated for the United 


States ‘Army Signal Corps 


ELECTRONIC INDUSTRIES @ August, 1943 


In the links in the chain of electronic research 
.. . the study by scientists of tungsten for lamp 
filaments, and other discoveries related to the 
lamp, such as the “Edison Effect,’ were among 
the milestones of progress toward the electron- 
tube development. It was, therefore, only natural 
that Slater’s long experience in the manufacture 
of *incandescent lamps provided a firm foundation 


for making electronic tubes.. With engineers 


Siamer Enecmeuc & Mire. Co. 


BROOKLYN, NEW YORK 


versed in the science of vacuum tube manu- 
facture . . . with one of the most modernly 
equipped plants and laboratories . . . with expert 
craftsmen skilled in the building of vacuum 
tubes . . . the Slater organization was ready to 
keep pace with electronics progress. How well 
we have done this is evidenced by the broad 
acceptance of Slater Electronic Tubes by the 


intra-industries and their use by our Government. 


*Used throughout New York City exclusively, 
and many other municipalities. 


MANUFACTURERS OF PRECISION ELECTRONIC TUBES AND INCANDESCENT STREET LIGHTING LAMPS 
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only as effective as the equipment used 


AT THE GRUMMAN AIR FIELD . . . hundreds of test flights daily .. . 
aeroplanes coming and going... all dispatched from the Control 
Tower ... all placing a great responsibility on the communications 
equipment. For maintaining contact with a large number of planes 
- + giving each the “O.K.” to taxi in or leave .. . what runway to use 
. . . telephoning vital instructions to pilots . . . all depend on the 
reliability and effectiveness of the radio equipment. 


It was not by chance that ERCO Radio Communications Equipment 
was selected by the Grumman Aircraft Engineering Corporation. 
Grumman engineers knew that the sound and unique engineering 
built into ERCO equipment could be fully depended upon to meet the 
exacting requirements demanded by radio control tower operations. 

ERCO engineering, backed by many years’ experience, has long 
been recognized for out- 
standing achievements in the 
field of radio communica- 
tions. And, today, the name 
ERCO takes on a new signi- 
ficance in providing quality 
apparatus that assures com- 
plete dependability for the 
U. S. Coast Guard, U. S. Sig- 
nal Corps, Pan American 
Airways System, and other 
prominent users of radio 
equipment. 


_ERCO Radio Communications Equipment in- 
stalled in Grumman Radio Control Tower 


ERCO RADIO LABORATORIES : 


HEMPSTEAD, NEW YORK 
Manufacturers of CUSTOM BUILT RADIO APPARATUS 


nels for the remaining AM sta- 
tions,” he explains. 

“We expect television broadcast- 
ing to develop rapidly after the 
war. along with FM radio broad- 
casting. Manufacturing experience 
gained in the production of elec- 
tronic equipment for war will un- 
doubtedly result in lower-priced 
television receivers after the war 
and this, plus public demand, 
should accelerate the expansion of 
television service.” 


Suggests Material Men 
Band Together 


The possibility of a banding to- 
gether of material control mana- 
gers—those men in each company 
whose job it is to control the flow 
of material into an organization 
and out onto the assembly lines 
when needed—has been suggested 
by J. H. Scheinman, who occupies 
such a position with the Freed 
Radio Corp., 200 Hudson Street, 
New York. Mr. Scheinman states 
that the matter has been broached 
to the Radio Manufacturers Asso- 
ciation and that executive vice- 
president Bond Geddes has com- 
mented favorably on the idea. It 
has been suggested that such an 
organization be started with a 
group from the New York area 
which might form the nucleus for 
a national body if sentiment fa- 
vored it. Mr. Scheinman will be 
glad to have words from interested 
material control managers with an 
expression of their opinion on the 
feasibility of the plan. 


Pioneers Pledge Safety 


Sik 


David Bright, president of Pioneer Gen- 
E-Motor, Chicago, and Admiral Alexan~ 
der Charlton, at Pioneer’s rally in which 
the company’s 1500 employees pledged 
to reduce absenteeism and accidents 


ELECTRONIC INDUSTRIES @ August, 1943 


— fountainhead of 
0 
; ern tube production 


THE RECORD: 


the “Receiving” field, subsequently carrying this 
development into the field of Trans- 


High-Frequen¢ 


Tu 


re uiremed 
of “Receiving 


Division, R | 
| ADIO CORPORATION OF f 


rt sae 
Fo eg ewat lana 


se ha = 
ee 


Cease weasel 
Son 
pave Sepeesheenes 
se SH 
sae 


iia elicits Say 


iciency! 


Because of their special hermetically sealed design, 
the outstanding performance of Permoflux Dynamic 
Headphones is not impaired by water, moisture or 
long hours of corrosive salt spray. And yet this 
same unique design allows instantaneous pressure 
difference compensation —an important, exclusive 
Permoflux development that assures higher sensitivi- 
ty, more uniform frequency response and improved 
intelligibility at all altitude levels. 


Permoflux craftsmen are turning out Dynamic Head- 
phones in increased quantities for fulfillment of vital 
communications assignments. 


TRADE 


Du Mont Applies for 
Television License 


Allen B. Du Mont Laboratories, 
Inc., with offices, laboratories and 
plants in Passaic, N. J., have just 
filed with the Federal Communica- 
tions Commission a request for the 
reinstatement of a commercial tele- 
vision station application for Wash- 
ington, D.C. The station would op- 
erate on Channel 1 or 50,000 to 56,000 
kilocycles. 


Already the Du Mont organization 
is operating a New York television 
station, W2XWV, at 515 Madison 
Avenue, on a scheduled program 
basis. Each Sunday evening, from 
8:30 until almost 10:00, this station 
is on the air with a program of en- 
tertainment and enlightenment. In 
addition and more recently, W2XWV 
on Wednesday evenings is on the air 
with strictly experimental programs 
aimed at developing the sponsored 
program or telecast advertising 
technique for future commercialized 
television. Leading advertisers, ad- 
vertising agencies and broadcasters 
interested in postwar telecasting, 
are taking part in these experi- 
mental activities. 


Du Mont-built equipment will be 
available for the Washington sta- 
tion, just as such equipment was 
built and installed in the New York 
Station. 


100 Degrees Below 


No, not visitors from Mars—just 4 
couple of General Electric engineers 
about to enter a test chamber where 
war radio equipment is put through its 
paces at temperatures as low as 100 
degrees below zero 
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RADIOTELEPHONE EQUIPMENT 


FOR Your APPLICATION 


Type 11X Receiver and PTL-10X Transmit- 
ter for Mobile Applications. 


Complete 22 Watt High Frequency 
Mobile Installation 


* * * * * * Complete 50 Watt Central Station Installation. * * * * * * 


Type PRS-9X, 30-40 MC Mobile Receiver Type PTS-22X, 30-40 MC Mobile Transmitter 
with Dust Cover Removed. with Dust Cover Removed. 
* * * * * * * * * * 
PARTIAL LIST OF TYPICAL PRODUCTION MODELS 
SERIES 17 10 Watt Multi-Channel Transmitter, Receiver and Power Supply in 834” x 15” x 11” 
Cabinet. 6 and 12 Volt DC and 117 Voit AC Models available. 
SERIES 26 20 Watt Multi-Channel Transmitter and Receiver available for operation from 6, 12, 32 
and 110 Volts DC or 117 Volts AC. 
SERIES 56 50 Watt Multi-Channel Transmitter and Receiver available for operation from 12, 32 
and 110 Volts DC or 117 Volts AC. 
SERIES 6 Includes Tunable and Multi-Channel Fixed Tuned Receivers for Mobile, Marine or Central 
Station application. 
TYPE 11A Single Frequency Crystal Controlled Station Receiver for frequency ranges up to 8,000 KC. 
TYPE 11X Crystal Controlled Mobile Receiver, for frequency ranges up to 8,000 KC. 
TYPE PTL-10X Instant Heating 10 Watt Mobile Transmitter, for frequency ranges up to 8,000 KC. 
TYPE PTL-22X Instant Heating 22 Watt Mobile Transmitter for frequency ranges up to 8,000 KC. 
TYPE PTS-22X instant Heating 22 Watt Mobile Transmitter, range 30-40 MC. 
TYPE PR-9X Crystal Controlled Mobile Receiver, range 30-40 MC. 
TYPE PRS-9A Crystal Controlled Station Receiver, range 30-40 MC. 


WRITE FOR QUOTATION ON STANDARD OR SPECIAL EQUIPMENT YOU REQUIRE! 


KAAR ENGINEERING CO. 


PALO ALTO, CALIFORNIA 


Manufacturers of High Grade Mobile and Central Station Radiotelephone Equipment 
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REMLER 


Employees of Jensen Radio Mfg. Co., 
headed by Thomas A. White, vice-presi- 
dent and sales manager (center) heard 
two heroes of Guadalcanal, the Lexing- 

ton and the Yorktown, tell of the fight- 
A R M Y S I G N A L C 0 R P S ing man’s daily hardships. Both Ser- 
gzeant Barry and Fireman Ambler were 
Specifications awarded Purple Hearts for outstanding 
bravery 


Illustrations: PL-149 


PL 
50-A 61 74 114 56 56 
54 62 76 119 59 59 Corderman Leaves OWI, 


55 63 77 120 60 60 Joins Western Electric 
56 64 104 124 61 61 


58 65 108 125 62 62 
59 ~67 109 127 63 
60 68 112 149 64 64 


Roy C. Corderman left OWI’s bu- 
reau of communications facilities 
July 15 to join the radio division 
of Western Electric. He will han- 
Prompt Deliveries + Inspection dle war work in WE’s government 
contracts section. Mr. Corderman 
has been with OWI since December, 
1941, on leave from American Tele- 
pleted units. This assures uniformity. phone & Telegraph Co. 


SPECIAL DESIGNS TO ORDER 
Remler has the experience and is equipped to “tool-up” Sylvania ease New 
and manufacture plugs and connectors of special design Quarters in Atlanta 
—IN LARGE QUANTITIES. State requirements or submit 
blue-prints and specifications. 


Army Signal Corps inspectors, in constant attendance at 
Remler plants, check parts in progress as well as com- 


Improved service to the mush- 
rooming war industries of the 
south will be afforded by the open- 
Remler facilities and production techniques ing of a new office and warehouse 
frequently permit quotations at lower prices in Atlanta, Ga., it was announced 
by the New York office of Sylvania 
Electric Products Inc., at 500 Fifth 
.. : Avenue. Atlanta becomes the 26th 
Manufacturers of Communication Equipment American city to acquire a major 

plant of this manufacturer of ra- 

SINCE 1918 dio tubes, secret electronic devices 

and both fluorescent and incandes- 
: : cent lighting equipment. Don G. 

REMLER COMPANY, Ltd. - 2101 Bryant St., - San Francisco, Calif. stdin: Mabiontisident th heres 
of sales, told several hundred dis- 
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To meet the demands of our armed forces, 
American Industry was forced to step up 
its production and manufacturing standards. 

Majestic was among the first to adopt 
the new tempo. Walkie -Talkies, Marker 
Beacons and Electronic Equipment of several 
kinds leave the assembly lines in a never 
ending stream. Crystals, with their require- 
ments of infinite precision, are being 


Mighty Monarch of the air 


produced by the thousands. 

Majestic has done its job well — and in 
doing it has become a stronger organization; 
stronger in personnel—stronger in resources 
and facilities. Guided by veterans of the 
radio industry, it has not yet reached its 
peak in production capacity — its new 
strength has not yet been fully taxed. 

Majestic welcomes more jobs to do. 


MAJESTIC RADIO AND TELEVISION CORPORATION 


2600 West 50th Street - Chicago, Illinois 


Builders of the WALKIE -TALKIE, “Radio of the Firing Line“’ 


Be 


Ist Prize, $500 maturity value; 2nd Prize, $250 maturity 
value; 3rd to 13th, $25 maturity values. 


Every one is eligible. Contest ends December 31, 1943. 


To stimulate YOUR post-war thinking, and to check OUR 
post-war plans, Majestic offers prizes for the most helpful 
answers to these questions: 


(1) What types of radios will be in large demand in YOUR 
locality immediately following Victory? 
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FOR MOST HELPFUL ANSWERS TO THESE THREE QUESTIONS 


(2) In what new features or new merchandising policies 
are you most interested af present? 


(3) What kind of advertising support do you believe will 
be most helpful to you? 

Competent judges will read your answers. It's facts and 
ideas, not rhetoric, that will count. If any two prize winning 
letters are considered by the judges to have equal merit, 
duplicate awards will be made. Write your answers to these 
three questions—mail them to me personally, today! 


E. A. TRACEY, President 
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tributors and war industrialists in 
brief opening ceremonies that the 
new plant will speed deliveries to 
southern manufacturers. 


Richard Hume Joins 
Universal Microphone Co. 


Formerly associated with the 
North American Aviation Corp., In- 
glewood, Calif., Richard Hume has 
joined the Universal Microphone Co. 
in the same city as stores manager 
and supervisor of Department 7. 
Ken Arms, daytime assistant super- 
visor of Department 3, has been pro- 
moted to night supervisor of the 
same department. 


Electronics at Work,” 
Westinghouse Movie 


“Electronics at Work,” an edu- 
cational motion picture released by 
Westinghouse, explains the six basic 
functions of electronic tubes and 
shows how each type of tube is 
used in some of the latest indus- 
trial and military applications. 

Animated drawings showing tube 
construction are used to explain 
how the cathode, anode and grid 
elements rectify, amplify, generate, 
control, transform light into elec- 
tric current and transform electric 
current into light. Precipitron, ra- 
dio and radio-telephony, high-fre- 


Insurss ACCURATE SPRINGS 


Accurate is more than an ordinary source of 
supply. It is an engineering service specializing in 
the science of building springs and wireforms — 
which, today, are virtually precision instruments. This 
is a job requiring exacting control from specifications 
Experience, “know-how”, 
up-to-the-minute production methods and equipment, 
of course, play their important part in producing 
Accurate quality and service. By combining its special 
knowledge with that of your own engineers, Accurate 
can help you whip problems before they occur. 


through final inspection. 


We know you will like Accurate cooperation. It 
gets you what you want when you want it. 
specifications or ask to see an Accurate engineer. 


Send for the new Accurate “Hand Book of Tech- 


nical Da ta Ned 


phings 


Send your 


SPRINGS 
WIREFORMS 
STAMPINGS 


ACCURATE 
SPRING MFG. CO. 
3808 W. Lake St. 
Chicago 24, Ill. 


quency induction heating, resist- 
ance welding control, television, 
industrial and medital X-ray are 
a few of the electronic devices 
which are shown. 

This 20-minute sound film is 
available in 16 mm print and is 
loaned free for showing at war 
plants and engineering and tech- 
nical societies. Write to Depart- 
ment 7-N, Westinghouse Electric & 
Manufacturing Co., East Pitts- 
burgh, Pa. 


Jefferson Electric 
Elects New Officers 


At the meeting of the board 
of directors of the Jefferson Elec- 
tric Co., Bellwood, Ill., on June 3rd, 
the following officers were elected: 
John A. Bennan, Chairman of the 
Board; J. C. Daley, president and 
treasurer; A. E. Tregenza, executive 
vice-president. At the same meet- 
ing Mr. Bennan was~made vice- 
president and general sales man- 
ager; A. A. Flick, Jr., vice-president 
in charge of manufacturing; and 
R. A. Hoagland, vice-president in 
charge of war contracts. 

Along with these changes in of- 
ficers, four executive engineers were 
appointed: R. J. Horstmann, in 
charge of radio and electronic prod- 
ucts; L. Mauerer in charge of de- 
sign and development; and E. W. 
Rickmeyer, in charge of mechanical 
products. 

The Jefferson Electric Co., found- 
ed in 1915, was a pioneer in the fuse 
and outlet box field. Their chief 
products today include transform- 
ers for radio, television, radar, elec- 
tronics, etc. 


Sylvania’s 
International Division 


As the first step toward prepa- 
ration for increased world - wide 
operation, Sylvania Electric Prod- 
ucts, Inc., announces the forma- 
tion of an International Division 
with Walter A. Coogan as director, 
to provide engineering counsel, 
prompt delivery, and more frequent 
and personal contact with the mar- 
ket in each country. 

In addition to being prepared for 
an increased demand for Sylvania 
incandescent lamps, fluorescent 
lamps and fixtures, radio and elec- 
tronic tubes, the new International 
Division will be geared to the com- 
ing age of electronics. There will 
be new products, many of which 
are at this time carefully guarded 
secrets. 
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Aircraft Accessories 
Acquires Phonette 


Randolph C. Walker, president of 
Aircraft Accessories Corp., an- 
nounces the acquisition by his com- 
pany of a controlling interest in 
The Phonette Co. of America, a 
Los Angeles organization engaged 
in the manufacture of radio com- 
ponents. Phonette will be operated 
as a subsidiary, under the super- 
vision and direction of the Elec- 
tronics Division of Aircraft Acces- 
sories Corp., which already operates 
nine plants in Kansas City, Kan., 
and four in Slater, Mo., producing 
transmitters and other radio equip- 
ment for aviation and other uses. 
The Phonette Co. of America was 
formerly engaged in the develop- 
ment, manufacture and sale of the 
“Phonette,” a music vending device 
invented by W. S. Farrell, its presi- 
dent. 


Brown Advances Two 


George M. Muschamp and Paul 
L. Goldstrohm have been elected 
vice-presidents of the Brown In- 
strument Co., Philadelphia, sub- 
Sidiary of the Minneapolis-Honey- 
well Regulator Co. Mr. Muschamp 
will continue in charge of engi- 
neering; Mr. Goldstrohm of pro- 
duction. Both posts are new. 


N. A. Philips’ Trademarks 


North American Philips Com- 
pany, Inc—with main office and 
factory at Dobbs Ferry, N. Y.—has 
adopted a new trademark “Norelco,” 
which will now be applied to prod- 
ucts handled by its Industrial Elec- 
tronics Division at 419 Fourth Ave- 
nue; New York. These products will 
include ‘electronic temperature in- 
dicators; direct reading frequency 
meters; Searchray (industrial and 
research X-ray) apparatus; X-ray 
quartz crystal: analysis apparatus 
and other. electronic applications. 
The trademark will also cover cath- 
ode-ray tubes; transmitter, ampli- 
fier and rectifier tubes; quartz 
oscillator plates; fine wire of all 
drawable metals: bare, plated and 
enameled, and diamond dies, all of 
which will continue to be handled 
direct from the Dobbs Ferry plant. 

The “Elmet” trademark will con- 
tinue to be used in connection with 
tungsten and molybdenum in pow- 
der, rod, wire and sheet form as well 
as tungsten alloys made by the 
company in its factory at Lewiston, 
Maine. An associated company— 
Philips Metalix Corp., Mount Ver- 
non, N. Y.—is handling Philips 
X-ray medical apparatus through 
its New York office, 419 Fourth Ave- 
nue. The productive capacity of 
North American Philips Co., Inc., is 
still concentrated on.war work. 


Shangri-La Transformation 


There won’t be many who would guess that these two photographs show the same 
man. But it isa fact. They are both Pierre Boucheron, one as general sales manager 
of Farnsworth Television and Radio Corp., the other as Commander Boucheron, 
USNR. The be-whiskered picture was made while he wus in charge of a mission at 
a Shangri-La base with reverse English—the temperature was in the neighborhood 
of minus forty Fahrenheit. Past the draft age, “Pete” nevertheless returned to naval 
duty as a Lt. Commander, was subsequently promoted Commander 
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One Compact 
LEPEL UNIT 


— so fast that production is multi- 
plied while maintaining a degree 
of precision and uniformity rarely 
attainable through other methods. 

Yet it is so simple, dependable 
and clean in operation that many 
installations are operated entirely 
by women. 

It’s easily movable, relatively 
inexpensive and readily convert- 
ible from war production to peace- 
time applications without any 
conversion whatever. Manual or 
automatic control. 

Send samples and specifications 
for complete engineering data and 
recommendations on your work. 
Ask for Catalog E. 


LEPEL HIGH FREQUENCY LABORATORIES, INC 


39 West 60th Street, New York 23,N. Y. 
HIGH 


Lepel FREQUENCY 


INDUCTION HEATING UNITS 
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ughness, Shielding 
d Better Sealing 


sce Drawn Steel Transformer Case without seams or 

is, because of its simplicity, the strongest type of 
onstruction. Then, too, the one-piece construction 

an unimpeded electrical and magnetic path resulting 

in better shielding from outside electrical disturbances. Absence 
of seams also assures maximum protection against atmos- 


pheric conditions— guarantees longer transformer life. 


If your transformers have to pass the most rigid tests, Potted 
Transformers in Drawn Steel Cases are probably your answer. 
Write for information on this Drawn Steel Case line! 


Pioneers of the Compound Filled 
Drawn Steel Transformer Case 


CORPORATION 
WEST ADDISO®M Sra ecET ec CHICAGO 


Nylon Emerges 
As A Plastic 


Nylon, du Pont synthetic textile, 
now used for a great many war 
purposes, will after the war emerge 
as a new type plastic. It is of the 
thermoplastic type which means 
that under heat and pressure it 
can be re-shaped and re-formed 
any number of times. It is said to 
have good electrical properties, 
burns slowly, undergoes little or no 
deterioration with age, resists oil, 
grease, solvents, alkalis and weak 
acids. A feature of the new plastic 
is that it has the highest softening 
point (450 degrees Fahr.) and 
greatest toughness of any plastic 
of its type. 


Recent Army-Navy 
“EK”? Awards 


D. W. Onan & Sons, 39 Royalston 
Ave., Minneapolis, Minn. 


Simplex Radio Division, Philco 
Corp., Sandusky, Ohio (white star 
added). 


Federal Mfg. and Eng. Corp., 211 
Steuben St., Brooklyn, N. Y. 
(white star added). 


Phileo Promotes Craig 


Palmer M. Craig has been ap- 
pointed chief engineer of the radio 
division of Philco Corp., Philadel- 
phia. He has been chief engineer 
in charge of radar and radio com- 
munications equipment. 


“Electronic Mirs. Assn.’’ 
Sec. Now Navy Lt. 


Kenneth C. Prince, Chicago at- 
torney, who has been active for 
many years in the radio and elec- 
tronic industry, has been commis- 
sioned Lieutenant (j.g.) in the 
United States Naval Reserve. 

Mr. Prince has for nine years 
served as executive secretary of the 
Sales Managers Club, Western 
Group (now Association of Elec- 
tronic Parts and Equipment Manu- 
facturers). He has also served as 
general counsel for the Radio Parts 
Manufacturers National Trade 
Show, Inc., and Radio Servicemen of 
America, Inc., and acted as the 
legal consultant for the Priorities 
Committee of the Radio Parts and 
Associated Industries. He repre- 
sented many of the leading manu- 
facturers of radio and electronic 
parts and equipment. 
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EXPERIENCE? | ctecrronte ruse 


PART... 


G1224 is just one of the thousands of parts made by GOAT since the days 
of radio infancy. GOAT is continually called upon to handle tough jobs 
requiring skill, precision and efficiency. Because of experience gained 
throughout the years, GOAT has been able to meet the demands of this in- 
dustry for greater quality, durability and quantity production. Today, GOAT 
serves almost every electronic tube manufacturer with a tremendous variety of 
stock and special parts made of any metal to any required degree of accuracy. 
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STAMPING GROUNDS 
For Small Tough Jobs 


TYPICAL PARTS 
Shown here are just a few GOAT 
electronic tube parts and shields 
that have been stamped, drawn 
and formed on GOAT machines, 
dies and presses. 


ELECTRONIC INDUSTRIES @ August, 1943 


WASHINGTON 


* & * = Latest News Concerning the Electronic Industry * * 2 + 


SIGNAL CORPS PROCUREMENT'S NEW ORGANIZATION AND CHIEF—With the creation of 
a new Procurement and Distribution Service and the Engineering and Technical Services 
separated into another unit, the new Chief Signal Officer, Major General Harry C. Ingles 
has streamlined the Signal Corps equipment production functions so as to meet in 
high gear the push of the coming warfare program of the American Army. With the selec- 
tion of Major General William H. Harrison, who had been Director of Procurement for 
the Army Service Forces, the Signal Corps has designated one of the ablest and out- 
Standing administrators in the Army to take over its procurement work. It was 
understood that Lieutenant General Somervell, commanding the Army Service Forces, had 
expressly desired that General Harrison take over this important function to speed 
up and remedy any defects in the communications procurement program. 


GENERAL COLTON HEADS ENGINEERING SERVICES—The Engineering and Technical 
Services which embrace all the Signal Corps laboratories and research work, is headed 
by Major General Roger B. Colton, former chief of the Signal Supply Services. Under 
General Harrison will be all the Signal Corps Depots and Procurement Districts and 
Inspection Agencies and Signal Distribution and Supply Sections scattered throughout 
the country. General Harrison, who has been vice-president and Chief Engineer of the 
American Telephone and Telegraph Co. on leave since July, 1940, for his war work 
in Washington with OPM, WPB and the Army, has resigned from the A. T. & T., completely 
severing all connections. 


MAJOR AIDES FOR GENERAL HARRISON—Colonel Eugene V. Elder remained under 
General Harrison in charge of the Procurement Division as he had proved his ability 
exceptionally well in handling the requirements program for electronic, radio and wire 
equipment during the past 1% years. Now he has to distribute more than 50 per cent 
of the contracts in terms of money during the current fiscal year, started July l, 
than the Corps did during the past fiscal year. Colonel George I. Back takes over 
direction of the highly important Distribution Division of which he had been Executive 
Officer. Special emphasis is being laid now on distribution of communications and 
electronic equipment to all branches of the Army and to the United Nations’ forces, 
while proper and speedy maintenance is the goal upon which particular stress is 
directed. Under Col. Back are the hundreds of warehouses and distribution points, 
maintenance personnel guidance, stock and inventory controls. 


WPB RADIO AND RADAR DIVISION SHIFTS TO MEET NEW TASKS—Despite rumors, 
there really has been NO reorganization per se in Ray Ellis' WPB Radio and Radar Divi- 
Sion. What has happened is that under the natural course of events, with the changing 
problems of war production (such as the shift from plant expansion, conversion of 
industry and facilities, materials' shortages) the emphasis is now upon components 
and the problems of their production to meet up together for the final assembly. The 
components run the gamut of test equipment, tubes, meters, capacitors, etc. Besides 
the rearrangement of the Division staff functions in Washington, the field offices 
of the WPB agency are being geared up to carry on the WPB tasks as much as possible in 
the field. A new Division organization chart is now being issued. 


NOTES OF INTEREST—General Harrison has replaced General Colton as the 

Army's Associate Director on ANEPA. Important for the components manufacturers, in 
filing replacement manning schedules with the local draft boards the WPB Radio and 
Radar Division will step in to intervene with Selective Service Headquarters in case 
requests for deferment of skilled workers are not given full consideration; 

Signal Corps, too, wants to maintain skilled key employees .... WPB Radio and Radar 
Division is going to issue every few weeks a "restricted" bulletin to laboratories 
to guide them on the status of components, critical materials' situation and equip- 
ment needs to be considered for design development and research work. 
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For the development and 
production of Radio 
Communications 
Equipment for our 
armed forces, the Mo- 
torola organization was 
awarded the Army- 
Navy “E”’ with added 
Star for continued ex- 
cellence of performance. 
Motorola is ‘proud of 
the part it has been privi- 
leged to play in the 
speeding of Victory. 
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To dream and plan realistically for the future is both good and necessary. 
However, to indulge in Star-Gazing through the wrong end of the telescope is 
an extravagance which no industry can afford. RADIO can point with pride 
to its achievements and its miraculous progress made under the impetus and 
emergency of war. But to promise that the miracles of Radar and other Elec- 
tronic development will be ready for delivery on V-Day . . . is to damage an 
otherwise glorious record. 


THE FUTURE IS BRIGHT... 


BUT LET’S KEEP OUR EYE ON THE BALL! 


Our number one job right now is the production of Radio Communications 
Equipment and Radar for the armed services. These are weapons which will 
help win the war. The application of new Electronic knowledge to peacetime 


radio production will, of necessity, be a gradual and evolutionary process. 
We know too that Electronic research and ‘development now entirely serving 
our war effort can and will elevate every phase of human living. 


You May Expect Big Things from Motorola. We can't say 
when but we can say .. . no one will be ready sooner! 


RADIO 


FOR CAR & HOME 


GA LV N MANUFACTURING CORPORATION - CHICAGO 


The call came for crystals—those tough 
babies that stand up under a terrific 
pounding—we rolled them out in record 
time. All thanks to the faithful skilled 
personnel who converted our Radio Cab- 
inet Factory into an important “arsenal 
for democracy." 


25,000 square feet of clean, daylight fac- 
tory hummed and is still humming with 
activity. Our carefully planned Electro- 
nics Laboratory discovered short cuts— 
better methods—we applied these les- 
sons and passed them on to others in the 
Crystal Industry. Many of them have ex- 
cellent peace time production angles. 


We merely cite these facts to tell you 
what's behind the WALLACE name. We 
want you to know that here in the Heart 
of America there's a group of skilled, 
happy, craftsmen with ample facilities 
and plenty of good old “Yankee Know 
How" ready to help you with your pro- 
duction problems of War today and 
Peace tomorrow! 


Write, Wire or Phone "Bill Wallace 
Peru, Indiana 


Wm.T.Wattace Merc. Co. 


PERU, INDIANA 


Signal Corps Completing 
1944 Contract Planning 


Will cover requirements of 
Army, Navy and lend-lease; 
June contracts top $638 million 


The electronic and radio manu- 
facturing industry must not falter 
in its production functioning for 
the Army Signal Corps because of 
the false waves of optimism of an 
early ending of the war. 

The industry has a big task cut 
out for the latter portion of 1943 
and for 1944—by Jan. 1, 1944, the 
Signal Corps is planning to com- 
plete the placing of contracts as far 
as possible for next year to meet 
the requirements of the Army and 
the United Nations’ Forces (lend- 
lease.) (This gives manufacturers 
a gage on their Army production 
for the year.) 

The Signal Corps procurement 
leadership is emphasizing that 
there must be no let-down in pro- 
duction because with the coming 
intensity of offensives the com- 
munications “weapons” must not 
be “too little or too late.” At the 
same time, the Signal Corps is 
closely cooperating with the WPB 
Smaller War Plants Corporation to 
spread the load to the smaller com- 
panies and likewise is trying to 
level off the contracting to avoid 
peaks. The Signal Corps is also 
bending every effort to clean up 
terminations of contracts due to 
changing requirements so the pro- 
ducers’ facilities will be cleared for 
other production. 

From March through June the 
Signal Corps procurement was the 
heaviest of the past government 
fiscal year. June, during which 
$638,000,000 contracts were placed, 
was the largest procurement month 
in Signal Corps history. 


Jett Appoints FCC 
Allocation Committee 


The postwar problem of plan- 
ning the allocation of frequencies 
is being tackled by another agency, 
the FCC, with the appointment of 
an allocation committee in the 
Commission’s Engineering Depart- 
ment by FCC Chief Engineer E. K. 
Jett. The committee is composed of 
Philip F. Siling, Chief of the FCC 
International Division as _ chair- 
man; William N. Krebs, Chief of 
the Special Safety and Services 
Division which covers police, avia- 
tion and maritime radio; Assistant 
Chief Engineer George P. Adair in 
charge of broadcasting; and Dr. 
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We are busy, busy, busy producing these re- 
corders for our Armed Forces and our Allies... 
amazing devices that translate high-speed radio 


code signals into ink marks on paper tape. Con- 


siderable research by our laboratory was required ; 
for this important contribution to the electronics- 
communication field . ..a valued factor in the war | 


that will have important after-use in peacetime. 
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. research and engineering developments are sure 
to open important new civilian markets for you. ; 
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: WATERS CONLEY COMPANY 
r. In peacetime, America’s oldest and largest manufacturers of portable phonographs 
ROCHESTER, MINNESOTA 

; 17 E. 42nd Street, New York 224 S. Michigan Avenue, Chicago : 
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One of the fun- 


‘damental measurements in 
every branch of electrical engineering is 
that of impedance, now more important 
than ever because of the rigid specifica- 
tions to be met in the production of war 
material. 

In circuits with lumped con- 
stants the accepted means of imped- 
ance measurement. is comparison by 
a null method, using an a-c adaptation 
of the Wheatstone bridge. Impedance bridges have been a General Radio 
specialty for nearly 25 years. A program of continuous research into methods, 
circuits, and circuit components has led to increasingly better designs and 
more useful instruments. For measuring both the reactive and resistive com- 
ponents of impedance at all the important frequencies between 60 cycles and 
60 megacycles, there is a General Radio bridge to do the job. 


Measuring insulation resistance 
on generator. 


Because all our facilities are devoted to war projects, these 
impedance bridges are at present available only for war work. 


GENERAL RADIO COMPANY QP 


- 


CAMBRIDGE - 
NEW YORK - 


MASSACHUSETTS 
LOS ANGELES 


Capacitance test bridge measuring _ 
transformer bushings. 


Radio frequency bridge in 


broadcasting station. 


L. P. Wheeler, Chief of the Techni- 
cal Information Division and this 
year’s IRE president, who will aid 
the committee in regard to propa- 
gation data, channel widths and 
new developments and improve- 
ments in the electronic and radio 
industries. 

The committee will make its 
recommendations on allocation 
matters to the Commission itself. 
It will also coordinate its activities 
which will cover non-Federal fre- 
quency allocation planning with 
the IRAC which is the technical 
agency for Federal Government 
frequency requirements. Commis- 
sioner T. A. M. Craven is the FCC 
member on IRAC. Mr. Siling is 
secretary of IRAC and also main- 
tains the master frequency records 
for the Commission and handles 
all point-to-point international 
communications matters. 


Navy Electronic 
Appointments 


Two Lieutenant Commanders, 
Rawson Bennett II and William §. 
Parsons, who have important posts 
in the Radio Division of the Navy’s 
Bureau of Ships, have just been 
promoted to the rank of Com- 
mander. Commander Bennett is in 
charge of underwater sound design 
and Commander Parsons handles 
communications ship equipment. 


Correction 


The research amplifier pictured 
on page 66 of the July issue of 
“Electronic Industries” was wrongly 
credited to Rahm Instruments, 
Inc.; the manufacturer is the 
Electrophysical Laboratories, Inc., 
45 West 18th Street, New York. In 
the article by Arthur Palme de- 
scribing a high-speed electronic 
photo light, it was stated on page 
184 that “any condenser, suitable to 
operate with about 200 volt dc, 
etc.”; this should have read 2000 
volt de. 


Emerson Reports on 
War Radio Production 


In a report of its war-produc- 
tion accomplishments during the 
past year, Emerson Radio & Phono- 
graph Corp. lists radar develop- 
ments, transceivers, aircraft and 
tank transmitters and _ receivers, 
officers’ pocket receivers, aircraft 
beacon receivers and motorized 
equipment apparatus as Emerson's 
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Ir you believe in the future of America as we As a matter of fact, perhaps we can get to- 


do, then we’re asking for an appointment im- gether now, but if it happens we can’t, remem- 
mediately after the victory has been won... ber we havea date in and for the future. When 
when a bright new era awaits us all. we both can keep it, you can again take advan- 


Perhaps we can talk about a coil problem ‘8© of Anaconda’s service and the benefits 
... how thoroughly we're organized to help derived from the single product control “from 


you on such a problem only military censor. ™7€ '° cca , backed by years of ear 
. . . . m . 

ship forbids telling now. Or it may be that “UOUS Metallurgical experience 

you manufacture your own coils and will bein- © ANACONDA WIRE & CABLE COMPANY 

5 bs i" i General Offices: 25 Broadway, New York 4 

terested in discussing magnet wire—any shape Chicago Office: 20 N. Wacker Drive 6 


: a 3 “ Subsidiary of Anaconda Copper Mining Co. 
—any insulation that your operations require. Sales Offices in Principal Cities 
This familiar trade-mark 


symbolizes the best ef- 


Cae pan. 
ANACONDA WIRE & CABLE COMPANY 
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“AIRCRAFT 


Provwcts Co 


ENGINEERS, DESIGNERS 
and 
MANUFACTURERS 


to 
THE AIRCRAFT INDUSTRY 


aia a. organization pledged by 
experience fo serve the needs of com- 
munications in the aircraft industry bus 
not as manufacturers of the complete 
units, but as specialists in the production 
of major components and accessories to 
make complete installations in accord- 


ance with Army and Navy specifications. 


SERVING THE NEEDS OF THE ARMED FORCES 100% 


“ATRORAPT 


Provucts Cg 


OFFICE AND FACTORY: 3504 EAST PONTIAC STREET 
FORT WAYNE, INDIANA 
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contribution to victory. The report, 
in brochure form, carries a trend 
chart of the company’s shipments 
to the armed forces. 

“In Emerson’s expanded engi- 
neering laboratories and in the 
field with government experts, 
many new research and develop- 
mental techniques have been 
brought to perfection,” explains 
Ben Abrams, president. “In pro- 
duction, in getting the goods made 
and delivered—in most instances 
ahead of schedule—we have sur- 
passed all former civilian records. 
New materials, new processes, new 
training methods and stepped-up 
efficiency throughout the entire 
organization have enabled us to 
manufacture and ship in unprece- 
dented volume. 


Visions new products 


“As new types of sets are de- 
signed, as broadcasting changes, as 
television and FM evolve, all of the 
55,000,000 sets now in use will grad- 
ually obsolesce and be replaced. 
When two-way transmitting and 
receiving instruments are brought 
to commercial proportions, when 
pocket radio becomes more effi- 
cient and as countless other meth- 
ods of sound recording and com- 
munication are developed, the 
various branches of manufacturing, 
distributing and retailing will ex- 
pand. 

“In the wider field of electronics 
—where miracles of sight, sound, 
detection, calculation, healing, 
welding, purifying, magnifying and 
a thousand other hitherto impossi- 
ble feats are now being performed 
—there will be vast production, 
distribution and selling opportuni- 
ties. Radar, radio, electronics are 
destined for growth and expansion 
and ever-increasing roles in ou 
lives and affairs which will dwarf 
the past of any other development 
which has come out of America.” 

Dorman Israel is Emerson vice- 
president in charge of engineering. 


Radiosondes and 
High-Voltage Lines 


The U. S. Weather Bureau reports 
that a fatal accident occurred re-" 
cently when a lineman attempted 0 
disengage one of the Bureau’s radio- 
sonde balloons from high-tensiol 
wires in which it had been eh 
tangled in flight. The Edison Elec= 
tric Institute has been asked by thé 
Weather Bureau to publish 2 dé 
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FOR INDUSTRIAL HIGH-FREQUENCY 
POWER SOURCES ..... 


LAPP GAS-FILLED CONDENSERS 


In any high-frequency high-power circuit, lump capacitance can ANY REQUIRED WATTAGE AND CAPACITANCE 


most efficiently be provided by Lapp gas-filled condensers. They 
are ruggedly built to maintain their electrical characteristics under ZERO LOSS 
all conditions. Fixed and variable-capacitance models are available 


over a wide range of power and capacitance ratings. Above is Unit 

No. 26541, consisting of two No. 25934 units. The assembly provides NO CHANGE WITH TEMPERATURE 
pivoting bus conductors, arranged so that the units may be used singly, 

in series, or in parallel, providing capacitance continuously variable COMPACT 

from .0022 mf. to .022 mf. Each unit is rated at 200 amp., 6500 volts, 

capacitance variable .0043 mf. to .o11 mf.; the combination in series, 

200 amp., 13,000 volts, .0022 to .0055 mf.; in parallel, 400 amp., 6500 PUNCTURE PROOF 

volts, .0086 to .022 mf. The small unit in the girl’s hands is No. 23722, 


rated at 50 amp., 7500 volts, capacitance .000045 mf. to .000075 mf. SOUND, TROUBLE-FREE CONSTRUCTION 


* * 

Standoff, entrance, bowl, and ad ~ Lapp porcelain water coils, 
other special-purpose insu- porcelain pipe and fittings pro- 
lators are available in many vide a highly efficient means 
types. Lapp is equipped also for cooling high frequency 
for production of many @ tubes. Sludging is eliminated 
special assemblies, incorpo- : 3 4 and, with it, need for water 
rating porcelain or steatite s x changing and periodic clean- 
and associated metal parts. ing of the cooling system. 


n and Production Speed 
king Armatures 
C. Motors i 


How Precisio 
are combined in ma 
for Eicor Dynamotors and D. 


eo 


ICOR attains not only top SPEED... but ACCURACY, as well... 
down to a few “tenths” ...in the production of perfect armatures 
for the motors and dynamotors so urgently needed by the Armed Forces. 
MEASURING AS IT GRINDS, the unit shown above grinds armature 
shaft surfaces in minimum time to minute specifications. The operator 
simply inserts the work .. . watches indicator needle until it registers 
at zero... then removes shaft. 


In setting up for this type of grinding, a master shaft gauge is employed 
... accurate to millionths of an inch! The indicating mechanism is 
adjusted to zero reading on this gauge . . . and locked in position. 
Measurable contact is maintained by tungsten carbide tips. These points 
make contact in the lubricant . . . and last 
indefinitely. 

Keeping ahead in motor design and 
manufacture is a constant aim here at Eicor. 
If you have a problem involving rotary 
electrical equipment, call or write us. 

Our extensive engineering facilities are 

at your service. 


DC @R PINE. 1501 w. congress St., Chicago, U.S.A. 


DYNAMOTORS * D. C. MOTORS * POWER PLANTS = CONVERTERS 
Export: Ad Auriema, 89 Broad St., New York, U.S. A. Cable: Auriema, New York 


scription of the accident as a future 
safeguard against the risk that 
proved fatal in this case. 

The radiosonde consists of a sil- 
vered cardboard box 9 inches square 
and 4 inches deep, containing ap- 
paratus for the automatic radio- 
transmission of atmospheric pres- 
sure, temperature, and humidity. 
Attached to 6-foot helium-filled bal- 
loons, these instruments are re- 
leased for flight into the upper at- 
mosphere twice a day from about 
60 stations located throughout the 
United States. During flight the 
radio transmits a continuous record 
of the temperatures, humidities, 
and pressures of the air through 
which the instrument passes; and 
the signals, recorded by ground re- 
ceivers, provide the weather fore- 
caster with very valuable informa- 
tion upon the structure and move- 
ments of upper-air currents to 
heights frequently exceeding 10 
miles. At these altitudes the balloon 
bursts and the instrument returns 
to earth by parachute. 

The radiosonde carries an anten- 
na of No. 18 stranded rubber-cov- 
ered wire extending 3 feet above 
and below the box. The upper por- 
tion is held fairly straight by the 
pull of the balloon cord to which 
it is attached; the lower portion 
bearing a light lead anchor, swings 
somewhat in the wind. In the acci- 
dent reported by the Weather Bu- 
reau, the balloon became entangled 
in the wires a few feet from the 
cross-arms of a high-tension pole, 
leaving the radiosonde box swinging 
free. When the lineman climbed 
the pole to free the balloon, he ap- 
parently touched the lower portion 
of the antenna while the upper por- 
tion was in contact with the power 
line at the same moment his foot 
touched a piece of pipe attached to 
the pole, completing the contact 
with the ground. 


Sees New Science 
of “Opti-onics”’ 


“Out of the greatly accelerated 
technical and research develop- 
ments of this war period is coming 
a new science,” says J. H. McNabb, 
president of Bell & Howell Com- 
pany, Chicago. “This science of 
Opti-onics is not optics; it isn’t 
electronics; but it is a combination 
of both, combined with precision 
mechanical design. Actually, in the 
physical world, we reach a poin. 
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where ultra-high frequency radio 
waves take on many of the charac- 
teristics of light rays. We have 
learned that optical science can 
bring much to the development of 
electronics. Likewise, electronics en- 
hances and supplements the work 
of optical science. 

“It would be inaccurate to de- 
scribe the work our company is do- 
ing in this overlapping region as 
either electronics or optics. Hence, 
the new term, Opti-onics. 

“A good example of the necessity 
for combining certain portions of 
these two sciences into one is fur- 
nished in television. The electronics 
engineer can devise a system elec- 
tronically which transmits and re- 
ceives a visual image on the fluor- 
escent surface of a cathode ray 
tube. But here the optical engi- 
neer must take over and devise 
an optical system which will en- 
large and reproduce this image 
to a usable size and form. The 
work in the two fields must be co- 
ordinated. This coordination and 
combined work on the part of our 
research staff, to be truly descrip- 
tive, must be called Opti-onics.” 


WPB Intensifies Salvage 


WPB Radio and, Radar division 
has moved to intensify salvage ef- 
forts throughout the industry. As 
a means to this end it has just 
issued an amendment to order 
L-265. The. new ruling provides 
that: No manufacturer, wholesaler, 
distributor or dealer shall retain in 
his “inventory, possession or control 
for more than 60 days any used, 
defective, exhausted or condemned 
parts of electronic equipment such 
as vacuum or gaseous tubes, or asso- 
ciated apparatus which cannot be 
reconditioned, but must dispose of 
them for salvage where practical, 
or destroy such parts as have no 
practical salvage value.” 


Electronic Control of 
Atomic Hydrogen Welding 


Atomic-hydrogen arc welding is 
used by the Chambers Corp., Shelby- 
ville, Ind., to speed the fabrication 
of oxygen cylinders for the armed 
forces. For this work, GE 75-amp 
atomic-hydrogen units furnish pow- 
er to electronically controlled auto- 
matic welding equipment, while a 
35-amp machine, for hand opera- 
tion, is used for occasional touch-up 
welding and also to weld a bushing 
in the ends of the cylinders. 

These cylinders, which are made 
from sheets of alloy steel approxi- 
mately 0.043 in. thick, are formed 
by being first rolled into tubes 
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much like stove pipe. The butting 
edges are turned up in a slight burr 
and are then automatically fused 
together, without the use of filler 
rod, by being passed under the head 
of a 75-amp atomic-hydrogen seam 
welder. This slight burr facilitates 
the welding process and improves 
the finished product. 

Hemispherical ends are welded 
into the cylinders by the same 175- 
amp machines. In this operation, 
once the ends are fastened in the 
cylinders the work automatically 
revolves under the welding head. 

The finished cylinders are then 
tested under hydrostatic pressure 
up to 1000 pounds per square inch, 
and checked for leaks with air un- 
der high pressure. Selected units 
are further checked by machine- 
gun fire. 


Induction Treating 


Induction treating bottle used to drive 
gas particles out of metal parts for 
radio transmitting tubes manufactured 
at the Westinghouse Lamp Division, 
Bloomfield, N. J. High frequency cur- 
rent passing through the water- 
cooled coil near the top of the bottle in- 
duces heat in tube parts being treated, as 
alr and gases are pumped from the con- 
tainer. In treating control grids, tem- 
peratures are as high as 3272 deg. F., 
300 degrees hotter than molten iron 


Electronic Future for 
Telegraphy Envisioned 


The future of telegraph service 
lies in electronic “Telefax”—fac- 
Simile telegraphy—with its unlim- 
ited possibilities of service to the 
public and its potential application 
to all sorts of automatic operation, 
Meluding the dialing of telegrams, 
F. E. d’Humy, Western Union vice- 
President in charge of engineering, 
told the FCC hearing on the tele- 
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You Can Depend on ADC for Quick 
Delivery on Key Switches and Jacks 


Audio Development’s reputation for precision quality 
keeps orders coming — expanded facilities send them out 
in a hurry. We offer immediate service on standard units 
made from stock parts to your specifications — prompt 
delivery on special types. 


ADC Key Switches assure quiet,dependable operation in 
vital communication circuits. Standard types allow a max- 
imum of seven springs in each quadrant, providing a 
wide variety of locking and non-locking switching com- 
binations. Silver alloy contacts are standard — special 
contact materials can be supplied if desired. Available 
with or without mounting plates. 


ADC Jacks are of approved welded box construction 
assuring rigid alignment of all parts. Non-aging springs 
provide permanent, proper tension. Additional springs 
allow for switching of auxiliary circuits. Available for 
use with all standard two and three circuit telephone 
type plugs. 


Send us your detailed specifications 
and requirements. We are equipped 
to serve you promptly and efficiently. 


2833 13th Ave. S., Minneapolis, Minn. 


graph merger. Envisioning the 
postwar possibilities of the tele- 
graph industry under the merger, 
he predicted that “the bulk of over- 
head communication wires criss- 
crossing the continent are destined 


_ to come down” with radio beams 


or light beams as an ultimate goal 
of telegraphic communications, and 
carrier systems and coaxial cables 
offering channels which will lower 
the cost of the telegraph plant. 


Telefax like 
slow television 


Mr. d’Humy in his lengthy ex- 
position of the future possibilities 
of telegraph service aroused the 
greatest interest in his discussion 
of the potential uses of ultra-high 
radio and light beams and in his 
belief in the future of Telefax. In 
regard to the possibilities of use 
of radio and light beams projected 
within the optical range, he said 


- that this offers a most economical 


and dependable future telegraphic 
service. “No longer will there be a 
need of physical conductors of any 
kind except for distribution pur- 
poses,” Mr. d’Humy stated. “This 
is no idle prophecy. We need only 
alittle more research and to whit- 
tle at the economics. It surely will 
be ready in no far distant future 
for replacements of plant which 
will have expended its economic 
life.” 

The Western Union official told 
Chairman Fly that the higher fre- 
quencies with their narrower beams 
can be directed so that eavesdrop- 
pers cannot pick up information 
from the messages. He said that 
light beams also give the element 
of privacy. In discussing light 
beams, he related that this method 
is old but never has been used to 
any great extent, but one of the 
present difficulties of light beams 
or waves is their inability to pene- 
trate fog. 

Commissioner Craven humorous- 
ly commented that Western Union 
might have to come to the FCC for 
authorization in using light beams, 
but Mr. d’Humy quipped that the 
company was trying to avoid that. 

Mr. d’Humy pointed out that ra- 
dio beams penetrate fog so that in 
this future service the telegraph 
industry will have to lean more 
heavily on the ultra-high waves 
and micro waves. He noted that 
there was need to improve the 
tubes for photoelectric cells and 
when such a tube and cell are 
found an answer will be provided 
for the transmission of telegrams 
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@ Two of the simplest words in the English language 


make up the phrase, “I see.” Yet in that phrase is 
wrapped up most of the progress man has made. It 
3 : (| Ny ht ( spells understanding — which, whether gained through 
| ByOn lg all eye or ear, is the key to all things good. It is the begin- 
4 ‘ ning of knowledge, the source of progress, the inter- 
Transcending Hearing preter of beauty, the keystone of civilization. That is 
why the everyday things we build — radio and electronic 

tubes, incandescent lamps, fluorescent lamps and equip- 

ment — are to our mind more than they physically seem. 

They might be called the Means to the Future, since 


they enter areas beyond sight and transcending hearing. 


So regarded, they become not merely a present means to 


Victory, but precious implements in the forward march 
of mankind. It is only natural that in their produc- 


tion we set for ourselves the highest standards known. 


SYLVANIA 


ELECTRIC PRODUCTS INC. 
formerly Hygrade Sylvania Corporation 
Emporium, Pa. 


Established 1901 ...AMakers of Incandescent Lamps, Fluorescent Lamps, Fixtures and sdecessories, Radio Tubes and Elechonic Devices 
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“MAGIC!” 


is their word for it 


We damn well know it won’t win the war .. . but if your boy is in: 
there pitching it’s encouraging to know the Hits of Broadway and 
Main Street are delivered right to his foxhole. 


How? With Presto Recordings and Playbacks. Whether he’s with 
MacArthur, Eisenhower, Spaatz, or training on home grounds, 
Presto Equipment is bringing him the latest from Home—music, 
news, songs, entertainment . . . recorded while “live” and rebroad- 
cast to him between battles. That goes for the Navy, too! 

And when Presto Recordings and Playbacks are not dishing out 
the “jive” they’re drilling in the facts of fighting—training troops, 
broadcasting orders, recording operational data, and a lot of other 
things we won’t talk about. 


— is the word the boys have for it. But to you it’s just plain 
Presto!... trade name of all that’s finest and best in Sound Recording. 


Ch. 4277 » DETROIT, Univ. 1-0180 « HOLLYWOOD, Hil. 9133 » KANSAS 
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by light beams, which then may 
penetrate fogs. The transmitters 
for light beams are fairly well de- 
veloped. 

Mr. d’Humy declared that Tele- 
fax is far more versatile than the 
teleprinter; its service can be pro- 
duced at low cost and does not 
lend itself to errors. He added that 
telegraph facsimile is almost as im- 
mune to electrical interference as 
the telephone. 

“It is economically within reach 
to link business firms and industry 
throughout the country with a 
Telefax system by which one pa- 
tron may dial with any other pa- 
tron and directly send a facsimile 
telegram in less than four minutes’ 
time for the entire operation. 

“When this Telefax system has 
attained substantial volume,” he 
continued, “the rates charged 
should be substantially lower than 
present methods permit.” 

It is not difficult to imagine Tele- 
fax sending machines in hotel lob- 
bies, railroad stations, drug stores, 
office building lobbies, etc., where 
the public may drop penciled or 
typewritten telegrams in a slot 
with a coin in another slot and off 
the message would go to its destin- 
ation, Mr. d’Humy noted. 


Telefax in homes. 


“It is also not difficult to imag- 
ine,” he continued, “a better use 
of our telegraph lanes during the 
all night hours. Under normal 
conditions the plant is virtually 
asleep during the night.” By fur- 
nishing an overnight service to 
business houses where the more 
important correspondence will be 
Telefaxed during the night, Mr. 
d’Humy stated, the messages would 
be received by the business firms 
in their own offices and would be 
ready for distribution when the 
door of the business is opened in 
the morning. 

“We can again mildly exercise 
our imagination by visualizing how 
a single nation-wide telegraph ser- 
vice would be made much easier 
through the fullest cooperation be- 


‘tween the telephone and telegraph 


industries,” the Western Union offi- 
cial stated. “Under the circum- 
stances of an all-inclusive telegraph 
service it would not be difficult to 
evolve working arrangements which 
would benefit both services.” Chair- 
man Fly pointed out that telegraph 
facsimile is more reliable than 
printers in the case of tabulations 
and Mr. d’Humy agreed it was in- 
finitely more reliable and easier to 
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Awarded to our Hicks- 
ville, L. |. plant for 
outstanding achieve- 
ment in war production. 
* COMMUNICATIONS 

% RESEARCH 

% DEVELOPMENT ENGINEERING 
% MANUFACTURING 

In the formulation of plans for the post-war world, 
extensive use already is being made of Press Wireless 
and its international network of radio communications. 

Execution of these plans will require still further 
employment of Press Wireless facilities. 

We are gratified to have this opportunity to serve. 
For over twenty years we have been planning, in- 
stalling, and operating large-scale radio communica- 
tions systems and manufacturing the equipment their 
functioning requires. 

Today the manufacturing, design, and engineering 
resources of Press Wireless are devoted entirely to 
supplying our armed forces with vital radio units. The 
work we are doing now, added to our more than two 
decades of communications and manufacturing ex- 
perience will, we believe, further fit Press Wireless 
for public service when the war ends. 


PRESS WIRELESS Inc. 


Executive Offices Sales Offices, Manufacturing Division 
435 N. MICHIGAN AVE., CHICAGO 1475 BROADWAY, NEW YORK CITY, 18 
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to meet your specifications 


B$—Input 10 volts ac. Full wave 
bridge. Continuous de 10 ma. 
Unbreakable plastic case with 
mounting extensions. Actual size. 


R-100-W—Self generating photo 
cell has output of 600 micro amperes 
oat 100 ft. candles. Characteristics 
permanent and unit withstands most 
severe conditions of use. 1/3 size. 


DL—Input 10 volts ac. Full wave 
bridge. Continuous de 35 ma. 
Mounted in aluminum case with 
mounting extensions. Actual size. 


DS-10—Input 110 volts ac. Full 
wave bridge. Continuous de 4 ma. 
Mounted in metal case with mount- 
ing extensions. Actual size. 


—— 


N-2—Input 5 volts ac. Half wave. 
Continuous de 1 ma. Used with 
meters, detector circuits, bias volt- 
age. Actual size. 


N-25 —Input 110 volts ac. Half 
wave. Continuous de 1 ma. Suitable 
for high frequency applications. 
Actual size. 


' EMaY 


N 


Available through your Electronic Parts 
Distributor or write direct to Dept. El-8 for latest catalog. 


4 CORPORATION OF AMERICA 


1800-1804 West Pico « Los Angeles 6 


Eastern Sales Office: 215-05 27th Avenue, Bayside, L. I. 
Canadian Office: J. R. Longstaffe, Ltd., 349 Carlaw, Toronto 
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H-SM—Input 5 volts ac. Half wave. 
Continuous de 8 ma. Numerous field 
applications. Actual size. 


B-SM—Input and output same as 
H-SM, but has two rectifying ele- 
ments connected in series. Actual size. 


read. He said there were tremen- 
dous possibilities which had been 
demonstrated by his company’s 
cablephoto service with London 
with business concerns wanting to 
send facsimilies of contracts and 
the British Purchasing Commission 
desiring to have drawings of claims 
and other war products sent by this 
method. 

“It is within present day possi- 
bilities,” he continued, “to provide 
the smaller telegraph clients with 
inexpensive receiving Telefax ma- 
chines so designed that a Western 
Union main office may deliver its 
telegram to the Telefax machine 
via the regular subscriber’s tele- 
phone connection. The telephone 
company would receive compensa- 
tion for such deliveries.” 


Senior Engineers 


Heading up the new Westinghouse or- 
ganization dealing with electronic ap- 
plications to industry, two senior engi- 
neers have been appointed: Gordon F. 
Jones, left, consultant on conversion 
problems, and Carl J. Madsen, right, 
consultant on applications, processes 
and speed control 


Phase Modulation by 
Easily Saturated Coil 


The voltage wave obtained across 


_amagnetic coil when current (many 


times the saturation current) passes 
through it, takes the form of a 
train of very short and very sharp 
impulses, alternately positive and 
negative, occurring at zero current 
amplitudes. This effect may be 
used to phase-modulate a carrier 
voltage as described by Leishman 
R. Wrathall in his U. S. Patent No. 
2,320,963. 

“If the current impressed on 
magnetic coil 13 consists of a sinu- 


ELECTRONIC INDUSTRIES e@ August, 1943 


PHOTO BY U. S. ARMY SIGNAL CORPS 


PIRACMICE WAKES PIRFSCT 


How many sacks of flour does an attack 
Bomber drop on friendly tanks? How 
often does a Tank Commander draw a 
bead on a friendly plane? How long 
must Air and Armored Forces flex their 
muscles together in practice before they 
become welded in a coordinated striking 


force? 


Know-how takes time to acquire. We are 
thankful that National had years of radio 


communications know-how all ready. 


NATIONAL COMPANY, INC. MALDEN, MASS. 


ELECTRONIC INDUSTRIES @ August, 1943 


Four-unit tandem control comprising 
two standard Clarostat 50-watt power 
rheostats in rigid cradle mounting, and 
two wire-wound potentiometers with 
high-voltage insulating coupling. 


Another control problem of the 

kind Clarostat engineers like, came 
in recently. Specifically: a tandem as- 
sembly comprising dual 50-watt power 
rheostats and dual 3-watt wire-wound 
potentiometers; the latter insulated 
from shaft and ground for 2000-volt 
breakdown test; four units to have the 
same degree of rotation; sturdy me- 
chanical assembly throughout. 


In a hurry, of course. First a sample. 
Then immediate production running 
into large figures. 

Clarostat engineers worked out the 
assembly shown from standard units 
and parts, again demonstrating how 
time, money and effort are saved by 
ingenious adaptation of the Clarostat 
wide choice of standard units and 
parts to very special requirements. 


Send us your resislance problem... 


a Our engineers will solve it—with standard items, adaptations of stand- 
ard items and parts, or with special designs where rarely necessary 


nd KE 


> CLAROSTAT MFG. CO., Inc. - 285-7 N. Gtn St., Brooklyn, N. . 


soidal frequency saturating current 
upon which is superimposed a rel- 
atively weak low frequency signal- 
ing current, the instants of zero 
value of the resulting complex cur- 
rent will be displaced in time from 
the zeroes of the high frequency 
component taken by itself and the 
timing of the impulses will be cor- 
respondingly altered. 

“The two trains of impulses, posi- 
tive and negative, are modulated in 
opposite senses with respect to the 
times of their occurrence. It may 
be shown that each train is equiva- 
lent to a multiplicity of harmonic- 
ally related carrier waves, all mod- 
ulated in phase by the superim- 
posed low frequency current in de- 
grees proportional to their respec- 
tive frequencies. The fundamental 
frequency of the train is the same 
as that of the carrier current from 
source 10 and the amplitude, 94, of 
its phase modulation has substan- 
tially the value 

6=sin-18/C 
where S and C denote the ampli- 
tudes of the signal and carrier 
waves, respectively. The rectifiers 
22 and 23 provide for the separation 
of the two trains of modulated im- 
pulses. The harmonic components 


selected by filters 24 and 25 will 
therefore be phase modulated in 
opposite senses and the frequency 
deviations corresponding to the 
phase modulations will likewise take 
place simultaneously in opposite 
senses. Since the selected waves 
are modulated in opposite senses 
the modulation of the difference 
frequency component will exhibit 
an increased modulation equal to 
the sum of the modulations of the 
two waves. The net result is the 
production of a wave in which the 
phase and frequency modulation is 
greatly multiplied without a corre- 
sponding increase in its mean fre- 
quency. If the mth and nth har- 
monics be selected by the filters, it 
may be shown that the mean fre- 
quency of the wave selected by 
bandpass filter 27 has the value 
(m—n) fe 


and its phase deviation has the 
amplitude 
(m--n) 6 

where f. denotes the frequency of 
the original carrier current and ?@ 
is the phase modulation of the 
fundamental component of the im- 
pulse trains.” 
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A UNIQUE 


ENGINEERING GROUP IS READY 
SLEEVES FOR YOU! 


TO ROLL UP ITS 


For wartime produc- 
iion or postwar planning...in 
the application of existing de- 
vices or the development of 
new designs... we are ready to 
help you harness the miracle 
of electronics to your specific 
needs. We have the back- 
ground: 65 years of constant 
cooperation with the commu- 
nications industry in all its 
phases. We have the facilities: 
military and government 
agencies may tell you some of 
the story. And we are neither 
too big to bother with small 
problems... nor too small to 
HB succeed with big 

ones. Can we get 


Nee 187° together? 


-BUNNELL <2 


GENERAL OFFICES: 215 Fulton St., New York City « FACTORIES at Brooklyn, N.Y. 
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| TECHNICAL SPECIALISTS 


| MEN and WOMEN 


The Colonial Radio Corporation needs immedi- 
ately for War Radio Work the following technically 
trained personnel: 


RADIO ENGINEERS 


AERONAUTICAL 
COMMERCIAL 
RESEARCH 


PHYSICISTS — RADIO 


| VACUUM TUBE ENGINEER 
. PRODUCTION CONTROL 


These are NOT temporary positions. Satisfactory 
employees may expect PERMANENT employment. 

Qualified applicants, NOT now in war work, should 
write, giving full history of education, experience, 
and salary desired. 


a COLONIAL 


RADIO 
CORPORATION 
254 RANO ST. 


BUFFALO, N. Y. 


AND 
ELECTRONIC 
DEVICES YV 


ETE PENI OY PNP FET en 25 


BURSTEIN- APPLEBEE CO. 


1012-1014 McGee St. Kansas City, Missouri 


MILESTONES TOWARD 
THE ELECTRONIC ERA 


“Talking for the First Time 
from Ship to Shore’’ 


Within six months after Dr. Lee 
deForest had invented the first three- 
element vacuum tube, during the win- 
ter of 1906-7, he turned his attention 
to the development of wireless tele- 
phony, practically abandoning wireless 
telegraphy. His method of transmis- 
sion was through the medium of an 
arc immersed in an alcohol flame. 
After a series of preliminary tests in 
his attic laboratory atop the Parker 
Building then located at the corner 


Dr. Lee deForest today 


of Fourth Avenue and Nineteenth 
Street, New York City, two complete 
sending and receiving sets were made 
and shipped to Sandusky, Ohio, on the 
shores of Lake Erie. 


The Thelma 


Commodore W. R. Huntington of 
Elyria, Ohio, was president of The 
Sandusky Yacht Club and also the 
owner of a beautiful yacht, “Thelma,” 
so named after his only daughter. This 
club was sponsoring the Interstate 
Lake Regatta races scheduled to be 
held at Put-in-Bay nearby, during the 
week of July 15th to 20th, 1907. The 
plan evolved by Dr. deForest and Com- 
modore Huntington was to equip the 
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ANYWHERE IN CHASSIS 


© BETTER PROTECTION 
AGAINST HUMIDITY 


* INVEST TODAY IN 
BONDS FOR VICTORY 


nue INSULATED 
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HAT do the five advantages of Insulated 

Ceramicons listed here meanto you? From 
the standpoint of design, they mean a more com- 
pact, efficient lay-out. Insulated Ceramicons can 
be located anywhere in the chassis without regard 
to the proximity of other components. They make 
possible shorter leads which are musts in higher 
frequency circuits. They mean greater protection 
against humidity ...so important in today’s mili- 
tary equipment. They provide extra insurance 
against breakage in handling on the assembly 
lines or damage from shock and vibration in 
actual service. The method of attaching wire 
leads to the silver electrodes provides a more 
uniform and direct electrical path. 


Erie Insulated Ceramicons, for temperature 
compensating applications, are made in three 
sizes and in capacities up to 375 mmf. Erie “Hi-K” 
Insulated Ceramicons, for by-pass and blocking 
condensers, are available up to 5,000 mmf. 


Where your specifications call for ca- 
pacities within the above ranges, specify Erie 
Insulated Ceramicons. 


For complete information covering operat- 
ing characteristics of Erie Insulated Ceramicons, 
write for data sheet. 


ERIE RESISTOR CORP., ERIE, PA. LONDON, ENGLAND - TORONTO, CANADA. 
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Flight-similitude Cold Testing 


Only Mobile units offer program controlled or man- 
ually set flight-similitude conditions. These units provide 
completely coordinated altitude-temperature curves to 
a maximum of 80,000 feet altitude at a temperature 
minimum of —120° F. 

Reheat and humidity testing is standard also in these 
Mobile units, up to +185°F with fully controlled 
humidity conditions according to your requirements. 
Our production time has recently been cut by almost 
40%. We invite your inquiry. 


PO i MES 


May we work with you? 


MOBILE REFRIGERATION 


WOODSIDE, L. I., N. Y. 


38-32 54th STREET 


Permanent 
Magnets 


All Shapes, Sizes and Alloys. Alnico magnets 

cast or sintered under G. E. license. Chrome, 

Tungsten and Cobalt magnets stamped, 
formed or cast. 


THOMAS & SKINNER 


STEEL PRODUCTS CO. + INDIANAPOLIS, IND. 
42 YEARS’ EXPERIENCE 


“Thelma” with this wireless telephone 
equipment and attempt to “talk vig 
wireless” to a station ashore, report. 
ing the progress of each race, and thus 
establish a two-way communication. A 
temporary, duplicate installation was 
established at Ladd’s Dock, at Put-in. 
Bay, manned by Frank E: Butler (Ez- 
associate Editor of Electronic Indus- 
tries.) 

72 foot cruiser 


The “Thelma” was a trim. little 
cruiser yacht with .an overall length 
of 72 feet, with ten-foot eight-inch 
beam and five-foot draught. She carried 
two 20-horse power Lacy engines and 
was schooner-rigged, with a wooden 
hull.. The aerial wires led through the 
roof of the wheel house to a small cross. 
arm on top of the foremast and thence 
parallel to a small arm on the main 
mast. 

Ground connection was first made to 
the propeller shafts of the yacht’s twin 
screws, but this was found insufficient. 
In view of the fact that the hull of the 
“Thelma” was entirely of wood, 
deForest and Butler were at a loss 
to know how to obtain a good and sat- 
isfactory “ground” without which the 
wireless apparatus would not function. 


A ground is made 


Without further ado the pair went 
uptown to a hardware store and bought 
two large sheets of copper and a sup- 
ply of large-head nails which they 
brought back to the yacht and hid, 
awaiting the opportunity of nailing 
these sheets to the hull at such time 
when none of the crew or the owner 
of the yacht were present, since it 
seemed certain permission to do this 
on the mahogany hull would not be 
granted, if asked.. A bright moon... 
and midnight...after all had gone 
home, provided the time for the two 
wireless men to go overboard and nail 
the plates to the hull below the water 
line. A slight wind caused a choppy 
beach wash, making the holding of the 
large metal sheets almost impossible to 
keep in place for nailing, but by day- 
light the job was finished. 


Must succeed 


DeForest and Butler were the Com- 
modore’s guests, not only aboard his 
yacht, but at his hotel—The Beede 
House at Put-in-Bay, which he «aso 
owned. His hospitality was overflow- 
ing and nothing was too good for his 
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__ A SOLDERLESS 
TERMINAL 


“PRECISION ENGINEERINGMi 


J SOLDERLESS WIRING DEVICES 


APPLIED TO THE END OF A WIRE” 


Now you can eliminate the inherent difficulties encountered in soldered small wired con- 
nections by using the newest addition to the line of Solderless AMP “Diamond Grip” Insulation Sup- 
port Terminals, designed specifically for electronics use on wire sizes 26 to 22 inclusive. 


CHECK THESE ADVANTAGES AGAINST YOUR PRESENT METHODS 


1. Eliminates skilled labor by providing self-gauging hand, foot and power installa- 
tion tools which assure uniform application. 


Terminal is crimped to both the conductor and the insulation in one single operation 
— three perfect crimps at one time. 


Minimum voltage drop through terminal — the result of one-piece construction of 
current carrying member. 


Tensile strength of Diamond Grip crimped joint greater than strength of wire itself. 
Eliminates solder joint failures and speeds up production. 

Insulation support protects against danger of grounds or shorts. 

Visual inspection of every connection — wire extends through terminal barrel. 
Assured uniformity of performance through uniformity of installation. 


Take advantage of this new solderless terminal — engineered in every detail by AMP — 
for use on wire sizes 26 to 22. Write, phone or wire for prices and complete details. 


AIRCRAFT-MARINE PRODUCTS, INC. 


PT. D, 286 NORTH BROAD STREET, ELIZABETH, NEW JERSEY: TEL: ELIZABETH 2-1350 


OTHER AMP PRODUCTS FOR ELECTRONICS 


AVA 


DIAMOND GRIP INSULA- 
TION SUPPORT TERMINALS 


A complete line of Dia- 
mond Grip Insulation Sup- 
port Terminals for wires 
sizes down tot14 (Comm.) 
in various tongue shapes 
and stud hole sizes. - 


Also available are AMP 
Spade Terminals, Flag- 
Type Terminals, Hook-Type 
Terminals, Lighting Con- 
tacts, and others for spe- 


cific electronic usage. 


“QUICK DISCONNECT’ BONDING JUMPERS 
For aircraft radio transmission and receiving 
equipment. Vibration-proof, yet easy, positive 
disconnection. Also for use on precipitron 
equipment. 
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guests. He and his daughter took just 
pride in their beautiful yacht for it was 
@ winner of trophies, but the success of 
this wireless test was paramount to 
all else, 


A sportsman 

The following morning when the 
Commodore appeared and beheld the 
ugly row of large nails driven into the 
hull of his boat, his jaws dropped in sur- 
prise as he also dropped to the deck 
the bundle he was carrying. He was 
stunned momentarily, but being the 
true sportsman that he was, instead 


of kicking deForest and Butler bodily 
from his yacht, he quickly gathered 
his composure and complimented them 
for their ingenuity and determination 
not to be stumped by any obstacle, 
merely remarking: “Holes can be 
calked up again. Paint and varnish are 
cheap.” 

Put-in-Bay is a landlocked harbor of 
only a few miles in diameter, with a 
narrow entrance, the shoreline of the 
bay forming a letter C. The yacht ruces 
were held outside the bay at some dis- 
tance in Lake Erie. The racing course 
was a triangular one, measured to a 


PROUDLY IN THE 


As in the First World War, BRACH 


radio and electrical equipment is 
‘once again proving its excellence 
and dependability under the most 
exacting conditions...the products of 
36 years’ experience in ‘“QUANTITY- 
plus-QUALITY” manufacture. 


ff 


~S. BRACH MPG. CORP 


World’s Oldest and Largest Manufacturers of Radio Aerial Systems 


55-65 DICKERSON STREET »* NEWARK N. J. 


seven mile stretch to each leg of the 
triangle. At each of the turning points 
of this triangle was stationed a “judge’s 
boat” where the time of passing of each 
racing yacht was noted and officially 
timed. It was planned that Dr. deFor- 
est, aboard the “Thelma” with the 
wireless telephone apparatus installed 
would follow a wide circle, well outside 
the racing route and report to Butler 
by spoken word when each boat 
rounded a stake. Among those present 
for this occasion were several news- 
paper reporters including Frank Skel- 
don then representing “The Toledo Bee” 
(now the Toledo Blade”’—Mr. Skeldon 
being still employed on their editorial 
staff). 


Recording 


The exact words as recorded and re- 
ceived by Butler, as spoken and trans- 
mitted by deForest during the morning 
races of Friday, July 18th, 1907, are 
as follows: 


“9:5714...I will tell you when the 
jirst boat crosses the line.” 

“First boat about crossing the line 
at 9:59. 

“Spray crossed the line about 25 
seconds after 9:59.” 


(Note: A checkup later with the 
Judge’s log showed.the exact time as 
being 9:59, 5.” 

The voice was then interspersed with 
a few strains of music on the gram- 
ophone from two records brought from 
the laboratory. Every few moments it 
was necessary for deForest to tap the 
casing of the old Blake transmitter to 
dislodge the carbon granules which 
quickly fused owing to the heat in the 
tertiary circuit of the voice circuit. 

“Second boat just crossed at 10:01%.” 


“First in the cat-boat race crossed at 
10:02.” 

“Cleveland finished second at 
10:0314.” 

“Borealis . . . 10:0414.” 


“Here comes the Oseketa... you spell 
es. 02 CORT,” 


ace. eh RP  * 


BUY BONDS 
BUY STAMPS 


me re ee ee oR. 
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TUNG: SOL 


ine fois’ 


You’d squint too if you tried to worry a hair-like wire through 
an almost microscopic hole and direct it down through a ladder 
of cross wires and bring it through the corresponding hole at 
the bottom. But that was common practice in the entire tube 
industry in making this tube for “walkie-talkies.” The nerve 
strain was terrific. Girls cracked up under it. Labor turnover 
on this bottle-neck operation actually jeopardized the produc- 
: tion of this vital tube. "TUNG-SOL factory 

men solved the problem with the “lilly-jig” 

which directs the tiny filament into the top 

hole from where it is vibrated into place. 

Production immediately stepped up. Rejects 

went down. Critical materials were saved. 

Now every filament is positioned automati- 

cally. The result of this tired girl’s squint 

is ... . better TUNG-SOL Radio Tubes. 


TUNG -SOL LAMP WORKS INC., NEWARK, N. J., Sales Offices: ATLANTA, CHICAGO, DALLAS, DENVER, DETROIT, LOS ANGELES, NEW YORK 
ALSO MANUFACTURERS OF MINIATURE INCANDESCENT LAMPS; ALL-GLASS SEALED BEAM HEADLIGHT LAMPS AND CURRENT INTERMITTERS 
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Talk to any Point in your Plant 
-eeIN A SPLIT-SECOND! 


SAVE MAN HOURS...SAVE STEPS ...SAVE MONEY 


ALLIED 
* INTERCOMMUNICATION SYSTEMS 


Speed communication between departments .. . 
COMPLETE CENTRALIZED SERVICE remove traffic from your switchboard! The new 10- 
On Electronic and Radio Needs Station “‘SUPER-CHIEF” illustrated handles up to 
Simplify yi 5 separate 2-way conversations. New features in- 
peop = eal appre sraesteh oc clude: Private Multi-Station Conference—Call Wait- 
ia: Mletesceies call Radic ton ae ing and Busy Signal Lights—No Eavesdropping— 
this one dependable, central Privacy Earphone—High Power. Available with any 
source. Over 10,000 number of stations. 
pe wate a * Other versatile low-cost Allied Intercom 
a Pg a mre Systems for War and Industry. Easily installed 
Beeces and Soc and operated. Our veteran staff can help you. 

Send for literature and full details. 

Write, wire or phone.Haymarket 6800. 


ALLIED RADIO CORP. 
833 W. Jackson Bivd., Dept. 32-H-3, Chicago 


ALLIED RADIO « 


EVERYTHING iN ELECTRONICS AND RADIO 


TERMINALS 


(Patent Pending) 


GOTHARD PROCESS 


Again Gothard pioneers in Pilot Light design and construction by 
providing vibration and turn proof terminals. Terminals on all 
Gothard Pilot Lights are rigidly fastened in place and cannot 
loosen or turn to cause shorts. This is only one of the many 
individual features that have resulted from Gothard’s careful study 
of field requirements. Gothard Pilot Lights are available in a 
wide range of sizes and styles, all of which are illustrated and 
fully described in the Gothard Pilot Light Assemblies Catalog. 


Request your copy without 
obligation. 


MANUFACTURING COMPANY, 1315 North Ninth Street, Springfield, Illinois 


NEW BOOKS 


Basic Electricity 
for Communications 


By William H. Timbie, Professor of 
Electrical Engineering and Indus- 
trial Practice, Massachusetts Insti- 
tute of Technology, published by 
John Wiley & Sons, New York, and 
Chapman and Hall, Ltd., London, 
1943, 603 pages, $3.50. 


Basic laws of electricity and elec- 
tronics are presented in elementary 
form. Forty-three pages are de- 
voted to explain and illustrate 
Ohm’s law—so essential to electrical 
circuits— problems and examples 
included. Other chapters deal with 
conductors, measurement of resist- 
ance, Kirchhof?f’s laws, magnets, al- 
ternating currents, vacuum tubes 
and gaseous conduction, and elec- 
trical communication systems. 

No previous knowledge is as- 
sumed, and mathematical expres- 
sions are avoided. The text is ob- 
viously intended as an introductory 
textbook or for somebody who wants 
to get an idea '“what electricity is 
all about,” as is frequently the case 
with people whose job is connected 
in one way or another with elec- 
trical or electronic devices. 


Electromagnetic Waves 


By S. A. Schelkunoff, Bell Tele- 
phone Laboratories, Inc., published 
by D. Van Nostrand Co., Inc., New 
York City, 1943, 530 pages, $7.50. 

Written by an authority on the 
subject, the text may be considered 
a standard presentation of the ap- 
plied theory of electromagnetic 
waves, including recent develop- 
ments. It is an outgrowth of re- 
search and consulting activities in 
Bell Telephone Laboratories and a 
course given at Brown University, 
and, consequently, the aspects of 
the teacher as well as the problems 
of the research engineer have been 
given thorough consideration. The 
book is, therefore, equally well 
suited as a reference and textbook; 
there is enough material for an in- 
tensive six-hour course. 


An introduction covering some of 
the mathematics used in the text is 
given—a clear and precise treat- 
ment of electrical circuits, trans- 
mission lines, wave guides, resona- 
tors, and antennas. 

The book will be of importance 
to anybody interested in the the- 
oretical background of modern 
electronics or working on mathe- 
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SIX 
YEARS OLD 


—but still 
the whopper 
of them all! 


H™ you see the first commercial 
250 KW power amplifier tube 
being put through its paces in 1937. It 
was the world’s biggest sealed off vacu- 
um tube then—and it still is today. 


While its giant proportions and 
power are striking, the really significant 
thing is not the tube itself—but what’s 
back of it! And that is the unique 
“know how” of Bell Telephone Labo- 
ratories and Western Electric, which 
made possible this tube—and which has 
brought forth so many other develop- 
ments that have speeded the growth of 


electronics. 

Today Bell Labs and Western Electric 
are adding steadily to their specialized 
knowledge—are applying all they know 
to devices to help win this war. In the 
years of peace to come this pair of 
pioneers will continue their leadership. 
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HARVEY 100-7 
TRANSMITTER 


Compact... High Efficiency 


100 Watt Transmitter . .. Telephone and Telegraph 


HARVEY 


Kado laboratories lnc. 


445 CONCORD AVENUE - CAMBRIDGE - MASS. 


FUSED QUARTZ INSULATORS 
AS USED IN ELECTRONIC TUBES 


<< 


HIGH SURFACE RESISTANCE 
AT ELEVATED TEMPERATURES 


NON-HYGROSCOPIC 


NOT SUBJECT TO THERMAL SHOCK 
FABRICATED TO REQUIRED SHAPE 


QUARTZ MERCURY ARC LAMPS 


HANOVIA 


BLACK LIGHT EQUIPMENT 


s'mre, €0., NEWARK, N. J. 


DEPT. 
EI-1 
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matical formulation and solution 
of electronic problems either for 
engineering purposes, as a basis 
for further research, or as a 
teacher. 


Dictionary of Science and 
Technology in English- 
French-German-Spanish 


By Maxim Newmark, Ph.D., Depart- 
ment of Modern Languages, Brook- 
lyn Technical High School, pub- 
lished by the Philosophical Library, 
New York, 1943, 386 pages, $6.00. 


The dictionary contains a list of 
some 10,000 English terms currently 
used in the polytechnical and sci- 
entific fields, and is so arranged as 
to permit two-way use of any lan- 
guage with the English. It is the 
outgrowth of some ten years of ex- 
perience in teaching the reading 
and translation of scientific and 
technical material in foreign lan- 
guages and of professional trans- 
lations. 

“In the field of radio, both 
radio monitors and _ short-wave 
broadcasters will find this diction- 
ary useful for its complete cover- 
age of the terms of modern war- 
fare on land, sea, and in the air.” 


Industrial Radiology 


By Ancel St. John and H. R. Isen- 
burger, published by John Wiley 
and Sons, Inc., second edition, 1943, 
298 pages, $4.00. 


Since the original edition, in 
1934, the industrial use of X-ray 
equipments has increased five-fold. 
This thoroughly revised edition 
presents a fairly complete up-to- 


date picture of gamma and X-ray | 


radiology. While understandable, 


for the most part, to the layman, | 
the book takes up in some detail | 


the actual procedures involved and 
should serve as an invaluable hand- 
book for practical X-ray inspection 


of materials and workmanship in | 


industry. 


The first third of the text pre- 
sents the history and theory of | 
X-radiation and discusses the va- | 
rious types of equipment and cir- | 
cuits used. Chapters on the various | 


operating details of the various 


techniques follow. The book con- | 


tains 151 photographs, sketches, 
diagrams, and radiographs. 

In appendices, more than twenty 
working tables and charts use- 
ful to the practical X-ray worker 
are presented. An extensive bib- 
liography corresponds to foot-notes 
throughout the text. 
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Collectors’ Items Now! 


thanks to Modern 
Hearing Aids... 


Pe 


ANOTHER I(R)C DEVELOPMENT 


For millions with impaired hearing a new avenue of hope was opened when scientists 
applied to this field the amplification of sound by means of the vacuum tube. From that 
point on, manufacturers directed their efforts toward instruments combining increased ef- 
fectiveness with reduction in both size and weight. ... Because volume and tone control 
plays an extremely important role in these small amplifying sets, it is only natural that IR C 
should have been consulted in the design of this sensitive part. The tiny Volume Control 
units used by many manufacturers not only employ special Resistance Elements as devel- 
oped by I RC but also utilize the multi-finger contact and spiral clock-spring connector ideas 
originated and perfected by I R C. Marvels of compactness and efficiency, these midget 
controls constitute still another tribute to the ingenuity of I R C’s engineering staff. . . . Per- 
haps you, too, are faced with a problem requiring expert resistance counsel. If so, we 
welcome your inquiry and will be glad to apply our research facilities toward its solution. 


Using...1RC Resistor 


RSs ree ay 


INTERNATIONAL RESISTANCE COMPANY 


425 N. Broad Street + Philadelphia 8, Pa. 


S 
a ws 
# vaniapig 8 
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tion from approximately 50% to 2%. 


3 Compact, light, and inexpensive. 


' a pen I to 100 seconds, 


CURRENT << VOLTAGE | 
FLUCTUATION 
REDUCED 


1, Amperites cut battery voltage fluctua- 


2. Hermetically sealed — not affected by _ 
altitude, ambient temperature, humidity. - 


Used by U.S. Army, Navy, and Air Corps. 


All our efforts are focused on the job of main- 
taining the highest in quality while delivering 
the maximum number of Precision Instruments 
to the Fighting Front...THIS IS OUR 
ATTACK!... We will keep at it, without pause. 
until Victory Is Won. 


BOONTO ADIO 
potion 


BOONTON, NEW JERSEY, U.S.A. 


DESIGNERS AND MANUFACTURERS OF THE Q METER AND OTHER 
DIRECT READING INSTRUMENTS FOR PRECISION MEASURING 


NEW BULLETINS 


Charts for Wall Hanging 


The Ohmite Mfg. Co., 4835 Flour- 
noy St., Chicago, has produced 
Ohm’s Law and Parallel Resistor 
charts in 26 x 36 in. wall size, ready 
for hanging. The Ohm’s Law 
chart is used for graphical deter- 
mination of wattage, voltage, cur- 
rent and resistance. The Parallel 
Resistor chart is used for graphical 
determination of the resistance of 
resistors in parallel. Explanatory 
examples are given on the face of 
each chart. Available to schools, 
training centers, engineers, pro- 
curement officers and plant execu- 
tives without charge. 


Plug Bulletin 


Under the title Universal U. S. 
Army and Navy Specification Plugs 
and Jacks, Universal Microphone 
Co., Inglewood, Calif., has issued a 
9x11 loose-leaf four-page edition 
of its catalog No. 830. Besides plugs 
and jacks, the illustrated catalog 
includes descriptions of prongs, 
cord clamps, jack inserts and shells 
for both jacks and plugs. Universal 
shortly will publish a new issue of 
its general microphone catalog. 


Electronic Applications 


Electronic applications in indus- 
try, in the war, in medicine and in 
the home are illustrated and de- 
scribed in a new 44-page booklet 
published by Westinghouse Electric 
& Manufacturing Co., East Pitts- 
burgh, Pa. 

Typical applications cover resist- 
ance welding control for sewing 
plane parts together at 1,800 
stitches per minute; cathode ray 
oscillograph for electrical circuit 
and lightning phenomena analysis 
at speeds of 1/100 of a millionth of 
a second; high-frequency induction 
heating units for plastic molding; 
tin reflowing and surface harden- 
ing; ignitron rectifiers for convert- 
ing alternating to direct current in 
aluminum and magnesium produc- 
tion; industrial X-ray units for 
“inside” inspection of vital metal 
parts; precipitron for removing 
air-borne dust particles as small as 
1/250,000 of an inch. 

Various types of electronic tubes, 
key units of every electronic device, 
for such applications as industrial 
control, diathermy, power conver- 
sion, X-ray and radio are illus- 
trated and the primary use of each 
identified. 
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Mz GNAVOX TRAINED 


42 YEARS FOR THIS WAR 


THE EXPERIENCE and skills gained by 32 
years’ service to the radio industry enable 
Magnavox to take an important part in the war 


effort, producing equipment such as the following 


for all branches of the Armed Forces: 


Communication Receivers for the Army and Navy. 
Radio Direction Finders. Radio Control Receivers. 
Interphone Systems . . . for Aircraft . . . for Tanks. 
Warship Announcing & Music Distribution Equipment. 
Carbon Microphones. Electric Gunfiring Solenoids. 
Bomb Arming Solenoids. Powered Antenna Reels. 


Dynamic Microphones. 


Radio Phonographs for Military Applications. 
Sound Slide Film Military Training Equipment. 


LOUD SPEAKERS « CAPACITORS « SOLENOIDS 
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Dynamic Head Sets. 
Loud Speakers for various Military Applications. 
Electrolytic Condensers for Military Applications. 


New, modern Magnavox plant, six 
acres under one roof, with finest 
machine tool equipment 


This wide variety of military products reflects, 
besides experience and diversified skills, the splendid 
facilities of Magnavox ...the new, modern six acre 
plant, the excellent machine tool equipment and the 
production economies of efficient management. The 
Magnavox Company, Fort Wayne, Indiana. 


I ta Magnavox skill and craftsmanship won 
\¥ the Navy “E” in 1941, among the first 


awarded ...now with 3 White Star Renewal Citations. 


Ma navox 


COMMUNICATION & ELECTRONIC EQUIPMENT 
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pce nae in nine ae ms 


cy YAN 


CEE IE 0 FA 


CORPORATION 


6327 GUILFORD AVENUE, INDIANAPOLIS, INDIANA 


TERMINAL 
BLOCKS... 
BURKE bakelite Terminal 


Blocks moulded under 
enormous pressure in 
hardened steel moulds— 
10 styles for 2 to 12 wires. 
Designed to go into Dis- 
patching and Traffic 
Signal Systems, Switch- 
board, Fire and Patrol 
Signal Systems, etc. Im- 
pervious to moisture—high 
electrical resistance—fast 
to install and economical. 


One 10 BUR! 


e Write Dept. C. T. B. 


for folder and prices. 


reapers 


HINGED COVER TERMINAL BLOCK 


AC AND DC MOTORS AND GENERATORS 


BURKE Yexminal BLOCKS 


BURKE ELECTRIC COMPANY °* ERIE, PENNSYLVANIA 


MODERN CONTROL 
TOWER DESIGN 
(Continued from page 81) 


that were required for dispatching 
purposes, under the guidance of 
Louis E. Salvante who has had 
much experience, first as an ama- 
teur, then as a marine operator, 
later on the engineering staff of 
WORL and still later with WLAW. 

In its present state of develop- 
ment the responsibility of the tower 
and its staff of operators is con- 
siderable. In addition to dispatch- 
ing ships of its own, and assisting 
another large manufacturer of war 
aircraft, and handling traffic on 
an adjacent field, much routine 
testing of ship radio is called for. 
All ship radio is tested before flight 
and no ship is permitted to leave 
the field without a complete two- 
way check so pilots may be able to 
depend on constant communication. 


ENGINEERS CAN HELP 
EXPANDING NERS PLAN 


(Continued from page 84) 


and that where main dependence 
for power is placed on local electric 
light lines, supplementary equip- 
ment operating from batteries or 
gas or gasoline-operated units be 
available. In any case final input 
power is restricted to 25 watts. In 
order to minimize interference, it 
is recommended that use of circuits 
of the transceiver type be restrict- 
ed as far as possible to low-pow- 
ered pack units with dry battery 
operation. It is expected that 
super-regenerative receivers will be 
used almost exclusively because of 
advantages resulting from their 
simplicity and minimum tube re- 
quirements. It is suggested that 
some effort be made to standardize 
socket and plug connections be- 
tween the various pieces of equip- 
ment so that interchange of units 
can be made as rapidly as possible 
in case of emergency. 

It is in these respects, having to 
do with the practical design and 
construction of fixed and mobile 
equipment, station arrangement, 
the design and erection of suitable 
antennas, etc., that the service of 
engineering talent is most desirable 
and will be most valuable. That 
those who have built the organi- 
zation to its present high plane of 
efficiency have done a good job 
admits of no question. But as the 
complexity of the system increases 
with its undoubted growth, so will 
the need for engineering advice 
and help. 
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A complete line of Federal 


Now — to users of battery charging equipment — we present a com- 
plete line of Federal battery chargers, of wide voltage and practically 
unlimited current range, covering every need and purpose. 


And -—to the manufacturer requiring battery chargers of special design r 
— we offer our complete Federal design and manufacture service, geared 
to handle your requirements promptly. 


All Federal battery charging equipment is powered by long-life, trouble- 
free I. T. & T. Selenium Rectifiers — accepted as standard by the 
electrical industry. 


For powering production lines and for use in military devices, Federal 
also manufactures a complete series of general purpose power supply 


equipment. Consulting Engineering service available. For descriptive 
bulletins write Department F. 


SELENIUM RECTIFIER DIVISION 


BL Federal Telephone and Radio Corporation 


1000 Passaic Ave. 
East Newark, New Jersey 
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FRERLAND & OLSCHNER, Ine. 


REBU ‘ : DERS 
LARGE TRANSMITTING TUBES 


FOR 


BROADCAST STATIONS 


AND 


INDUSTRIAL USERS 


INQUIRIES INVITED 


611 Baronne Street ¢ New Orleans, La. 


The Sun Never Sel on a 
CIALDACKAPH JPMMER. 


qinaudagraph & peakers. Ine. 


3911 S. Michigan Ave., Chicago 


Ne Fine Speaker Made in all the Wold 


Authorizations for Civilian De- 
fense stations are issued only to 
municipal governments, such as 
cities, towns, counties, townships, 
boroughs, etc. Organizations such 
as police departments and civilian 
defense groups are not eligible. 
Applications must be filed by the 
chief executive of the municipality 
such as the mayor, city manager, 
chairman of the board of county 
commissioners. From this it is ap- 
parent that WERS is not some- 
thing into which just any one can 
jump, no matter how public-spirit- 
ed he may be. It is a seriously or- 
ganized service with a serious 
executive and operating personnel 
dedicated to devoting time and a 
whole lot of effort to a worthwhile 
work that is very much part of the 
war emergency. 


ELECTRONIC AIDS IN THE 
BIOLOGICAL SCIENCES 


(Continued from page 89) 


low power high frequency source 
of energy. The cutting electrode, 
either a needle or rod of other 
shapes, is connected to the other 
terminal. The shape and area of 
this electrode is selected for the 
job to be done, and the current 
density is adjusted for cutting cur- 
rents to give the required amount 
of coagulation — the latter taking 
a larger current density than sim- 
ple flesh cutting. 

The frequency used in these ap- 
plications is lower than that in 
short wave diathermy. It should 
be high enough to eliminate the 
muscular contraction caused by the 
electrical current flowing into sen- 
sitive tissues, and low enough so 
that excessive current does not 
leak off into the surgeon’s hand 
through capacitive effects. A fre- 
quency of the order of one mega- 
cycle is often used. Many of the 
less expensive outfits use a 
quenched gap oscillator giving a 
damped wave, but tube oscillators 
with rectified power source are 
preferable. Electrotherapy equip- 
ment (except those for hospitals 
and clinics) generally have termi- 
nals to which surgical electrodes 
can be connected. 


Radtography 


The X-ray tube, one of the earli- 
est electronic devices that received 
industrial acceptance, was actual- 
ly a by-product of research on cath- 
ode rays. X-rays are a form of 
light rays produced in highly evac- 
uated tubes by the impact of high 
speed electrons on heavy metal tar- 
gets. Since they are light rays, 
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Keep 


TO MEET THE CHALLENG 


You have heard of Sperti as a manufacturer of 
SUN LAMPS, IRRADIATION LAMPS, FLUORESCENT 
LIGHTING, MEAT TENDERIZERS and more recently 
of BIO-DYNE OINTMENT. 


You may have heard of SPERTI’'S ELECTRONIC 
DEVICES, its NAVIGATION INSTRUMENTS. 


You will hear more and more of new Sperti 
products and developments, though today, its 
modern manufacturing facilities are almost wholly 
on war duty. 


\ Why so versatile? 


There is a reason for this versatility—a 
reason that is inspiring. 


Beyond Sperti there are laboratories—labora- 
tories dedicated to pure scientific research. 


Their scientists have made rich contributions 
to our knowledge of irradiation, electronics, fluor- 
escent lighting and cellular activities. 


* FOR ANSWERS to both current and future 
problems in research, development and 
manufacturing, look to Sperti. We may be 
able to fit some of your requirements into 
our war production schedule as well as 
help you plan and develop your line of post 
war products. Write today. 


Many of their discoveries have immediate prac- 
tical application. 


Sperti, Inc., was created for the purpose of 
making these practical discoveries available. 


In short, Sperti offers a contact with outstanding 
sources of scientific knowledge and development. 


aus 
= . ¢ M INCORPORATED 


RESEARCH, DEVELOPMENT 


URING + CINCINNATI, OHIO 
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FOR PROTECTION OF ELECTRONIC TUBES 


Equip Circuits with Automatic Timers 


With costly tubes now practically 
irreplaceable, guarding them against 
damage is a patriotic duty. Circuits 
equipped with Industrial Timers 
can dispense with the human ele- 
ment. The correct interval in the ap- 
plication of voltage to plates is con- 
trolled automatically. In the event 
. Of power failure the Industrial Timer 
automatically resets. Thus plate cir- 
cuit is protected against the 
sudden restoration of 
power. Write for de- 
scriptive bulletins. 


INDUSTRIAL TIMER CORPORATION 


109 EDISON PLACE NEWARK, NEW JERSEY 


FORGET ABOUT 
POSTWAR TROUBLES 


Our immediate concern is winning the war 
quickly—that’s all that need concern any of us now. 

When the echoing shouts of victory die away, 
you will find the experienced ERWOOD staff of 
engineers ready. to help you with difficult postwar 
readjustment problems . . . ready to do their share 
in the brilliant electronics era of the future. 


THE ERWUOD COMPANY 


WEST ERTE STREET CHICAGO, ILLINOIS 
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they travel at the speed of light, 
obeying all the laws of light, but 
are invisible. Having a short wave- 
length, 0.05 to 500 Angstrom units, 
inter-molecular spaces are rela- 
tively open and the rays pass 
through with ease. This prevents 
the application of what would be 
a useful idea, that of refocusing the 
rays after they leave the tube! 

While traversing matter, a cer- 
tain amount of the radiation is re- 
flected, absorbed, refracted and 
diffracted, depending on the char- 
acteristics of that matter. Re- 
flected X-rays, however, have a 
new wavelength longer than the 
original. This principle produces 
useful features in some applications 
and troublesome effects in others. 
A diffraction pattern of rays strik- 
ing a metallic sample has been 
used to determine the atomic ar- 
rangement in that metal. 

X-ray equipment was first used 
by the medical profession to pro- 
duce a projected shadow image of 
the bones and denser parts of the 
body, the rays being made visible 
by a fluorescent screen (fluoro- 
scopy) or by a photographic film 
(radiography). Tubes operating at 
10 kv to 100 kv with a current of 
a few milliamps produce a ray sat- 
isfactory for fluoroscopic work, 
where greater exposure time is nec- 
essary for visual observation. 
X-rays are destructive to body tis- 
sues if prolonged exposure, espe- 
cially in the higher frequency 
ranges, is maintained, and earlier 
experimenters suffered because the 
necessary precautions were not 
known. 

In radiographic work a sharply 
focused beam, at high potentials 
and greater current densities (0.5 
amperes) permit extremely short 
exposure and clear, distinct pic- 
tures. The limit depends upon the 
fogging brought by reflections of 
secondary X-rays generated within 
the body, also striking the film. 
Modern radiographic equipment 
deals with the elimination of these 
secondary rays in every way pos- 
sible. 

X-ray equipment is an old story 
fundamentally and represents 2 
very specialized field. An impor- 
tant improvement is the control of 
film exposure time by an electronic 
exposure meter. The exposure is 4 
factor that depends upon an ex- 
ponential relation that contains the 
fourth power of the atomic number 
of the material in the path of the 
ray. 

In view of the desirability of 
minimizing the time that any tis- 
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me Mo el EC-1I 6 tubes, 3 bands. Tunes 


from 550 kc. to 30 mc. Beat frequency oscillator. Bandspread logging scale. 
Self-contained speaker. Electrical bandspread on all bands. AC/DC. 115-125 
volts. ECHOPHONE RADIO CO., 201 EAST 26TH ST., CHICAGO, ILLINOIS 
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BUTTON TYPE. FLAT OR STEPPED TYPE 


e 
SQUARE, OBLONG AND ROUND 
@ 
CLOSEST TOLERANCES 
& 
EXCELLENT FINISH 


MINIMUM LAPPING 


GREAT SAVINGS IN MAN HOURS 
AND COSTS 


PROMPT DELIVERIES 


Send for full information 


Gemex Company 


UNIQN, NEW JERSEY 


PAR-METAL 222225: 


sue is exposed these electronic 
timers are quite important. In one 
method a part of the beam im- 
pinges on a fluorescent plate that 
is in line with a photocell. 


Thyratron control 


The current through the latter 
accumulates to build up the charge 
on the grid of a thyratron until it 
breaks down and turns off -the 
power. The feature of this method 
is that it can be arranged to open 
the circuit only when the current 
passes through zero during a cycle. 
Design factors are such that the 
charging time bears a direct rela- 
tion to the necessary exposure time. 

High voltage tube rectifiers pro- 
vide a simplicity and safety of the 
high voltage equipment that can- 
not be obtained with other dc sup- 
ply systems of other types. It is 
necessary to provide automatic 
control of the filament voltages, 
since small changes here cause 
large variations in the anode cur- 
rent. 

The destructive character of X- 
ray radiation on body tissues be- 
comes the important feature of 
X-ray therapy or radiology. The 
features of the equipment devel- 
oped for this field are the same as 
for radiography: accuracy in con- 
trolling the ray’s focus, presetting 
its timing and safety to personal 
welfare. 


Electron microscope 


The microscope has for centuries 
been one of the most useful tools 
of biological and medical research, 
for the study of bacteria, blood 
cells, nerves, and all types of tis- 
sues and fibers. The limit to which 
an object can be enlarged with an 
ordinary microscope using white 
light depends upon the wavelength 
of the waves of the light itself. 
The problem is the same as trying 
to paint a picture the size of a 
postage stamp with a one-inch 
brush! The electron microscope 
gets around this problem by using 
a beam of electrons. This micro- 
scope is somewhat the same as a 
cathode ray tube. 

In order to make use of the 
cathode ray principle it is neces- 
sary that the object be placed in 
the vacuum, since it must be tra- 
versed by the electrons in the ray 
which can be formed and focused 
properly only in the highest pos- 
sible vacuum. While cathode rays 
are invisible, nevertheless, they will 
blacken a photographic film, and 
their presence can be made ap- 
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NICKEL 
ALLOYS 


MONEL - “‘K”? MONEL - “S” MONEL 
“R”’ MONEL - “KR” MONEL 
INCONEL - “‘Z”” NICKEL - NICKEL 


Sheet... Strip... Rod 
Tubing... Wire... Castings 
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They wanted WIRE 
the thickness of 


HUMAN HAIR 


The strength, toughness and corrosion 
resistance of INCO Nickel Alloys are avail- 
able in almost any size product you could 
name ... from giant forgings as big as the 
gate stems in Boulder Dam to wire of 
split-hair fineness. 


The use of the wire illustrated here 
must be kept secret, but this information 
can be given. The wire is so fine that a 
pound of it would stretch more than 80 
miles. It is so nearly invisible that the 
workmen at Driver-Harris Co., who pro- 
duce it, work by feel more than by sight as 
they draw it through the diamond dies. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK 5, N.Y. 


HUmgy Warp 


.-. and here you see a magnified 
photograph of this 0.0009-inch 
Nickel Alloy Wire knotted around 
two thick-looking bars which are 
really two strands of human hair 


Nickel, Monel, “K” Monel, Inconel . . . 
all can be drawn into wire as fine, or 
heavy, as you require . . . and, of course, 
are available in many other forms. All 
have high strength, toughness and resist- 
ance to corrosion. In addition, each alloy 
has individual properties that make it su- 
perior for special uses. 


If you are interested in detailed infor- 
mation about the great range of sizes and 
forms produced in INCo Nickel Alloys, 
write for the booklet “Tremendous Tri- 
fles.” A copy is yours for the asking. 
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DIRECT 
RECORDING 


HIGH 
IMPEDANCE 


= 


HIGH 
SENSITIVITY 


LINEAR 
RESPONSE 


DIRECT RECORDING OSCILLOGRAPH—Records directly 
on strip chart. Frequency response linear from 0-75 CPS. 
Thermo-contax recording requires no ink or chemicals and 
produces no fumes or sparks. Rugged high impedance, bal- 


anced, moving coil structure. Minimum arc error and high 
amplitude. 


Bulletin upon request 


RAHM INSTRUMENTS, INC. 


IND. DIV. 
12 WEST BROADWAY, NEW YORK, 7 N. Y. 


..+ the radio of the future is being tested today—unerringly carry- 
ing out the strategy and guiding the action of our armed forces. 

When the battle smoke has cleared away, Sentinel, now pro- 
ducing war equipment exclusively will be ready with up-to-the- 
minute radios and electronic devices that will thrill a product- 
hungry market...Equipment which has stood the acid test of war 
.-- Merchandise that promises volume sales for Sentinel dealers. 


SENTINEL RADIO CORPORATION 
2020 Ridge Avenue, Evanston, Ill. 


entinel| 


Quality 
Since 1920 


parent with a fluorescent screen. 
In its present state of perfection, 
an electron microscope will dis- 
close objects 1/100 as large as can 
be seen with the best light micro- 
scope, permitting many things to 
be viewed that were beyond the 
realm of investigation before. The 
electron microscope is as greatly 
superior to the best light micro- 
scope as the latter is better than a 
strong reading glass. These tubes 
comprise one of the newest major 
developments of the electron art, 
and in the few years of their ex- 
istence many fundamental discov- 
eries have been made in biology, 
chemistry, metallurgy, and other 
sciences. 


HEATRONIC MOLDING 
(Continued from page 93) 


shown in Table I. That is, the 
time to close the die under def- 
inite conditions of temperature 
and pressure is a practical measure 
of the plastic properties of the ma- 
terial. The shorter the time the 
more fluid the plastic. An interest- 
ing comparison shows the work and 
power requirements with ordinary 
methods as listed here: 
Work in 


Type Type Molding Power 
Material Molding Ft. Lbs. Required H.P. 


(1) General Standard 254 .0156 


purpose 

phenolic Heatronic 120 .0439 
(2) High . Standard 627 .0407 

impact 

phenolic Heatronic 121 .O11 
(3) Phenolic Standard 245 .0178 

Heat 

Resistant Heatronic 120 .109 
(4) Phenolic Standard 584 .930 

Improved 

Impact Heatronic 250 114 
(5) Urea Standard 627 .063 

Cellulose 

Filled Heatronic 245 .074 


In this table it is shown that the 
work done is in all cases substan- 
tially less using Heatronic Molding. 
In most cases, however, the work is 
done in so much shorter time, the 
power requirements are usually 
higher with this process. 


Other materials adaptable 


The data thus far have dealt 
with phenolic thermosetting mate- 
rials with occasional references to 
the urea types. The phenolics ap- 
pear unusually well adapted to this 
process. However, it has been 
been found that other varieties 
such as urea, melamine, alkyds and 
various types of rubber can be 
heated quite readily and reductions 
both in molding pressure and time 
of molding are obtained. We there- 
fore anticipate that general use 
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_HIGH-VOLTAGE 
CAPACITORS 


sp = ypc an A i aig i i AAS ASE Aa Mean 


@ To meet certain radio and electronic requirements, 
Aerovox engineers have developed the Hyvol Series 
—20 oil-filled capacitors covering voltage ratings 
from 6000 to 50,000 v. D.C.W. Already many of these 


capacitors are in military service. 


Giant, Aerovox designed and built, winding ma- 
chines handle up to several dozen “‘papers’’. Like- 
wise a battery of giant tanks permits long pumping 
cycles for thorough vacuum treatment, followed by 
oil impregnation and filling, of the sections. The 
multi-laminated kraft tissue and Hi-purity alumi- 
num foil sections are uniformly and accurately 
wound under critically controlled tension to avoid 
mechanical strain. 


The sections are connected directly across the full 
working voltage. In the higher capacity units, a 
: plurality of sections are connected in parallel. These 
AEROVOX Series —20 capacitors are not to be confused with the series- 
TYPE 6020—6000 v. 0.25 mfd. to 4.0 mfd. 


Lay yg no Phage: Ings ow connected sections heretofore frequently resorted to 
2.0 mfd. to 10.0 mfd. . i i ini i j i - 
ie eee D.C. Work in attaining high working voltages. Sections are her 


D.C. Work na, ‘TYPE 37520—37,500 ¥. metically-sealed in sturdy welded-steel containers. 


D.C. Work Rust- : " ™ 
TYPE 10020—10,000¥. 3 proof lacquer finish. Cork-gasketed pressure 


0 mfd. to 5.0 mfd. TYPE 50020—50,000 v. sealed glazed porcelain high-tension pillar terminals. 
TYPE 12520—12,500 v. D.C. Work 

D.C. Work 0.1 mfd. to 0.5 mfd. 

0.5 mfd. to 5.0 mfd. also 25,000 v. Output @ Regardless whether it be giant high-voltage capacitors 
TYPE 15020—15,000 v. (12,500 - 12,500 v.) or a low-voltage by-pass electrolytic, send that prob” 

D.C. Work for Voltage-Doubler l P : , tii onitie ee 

0.25 mfd. to 3.0 mfd. _—_Circuits em to us for engineering ¢ ration, recommenda- 
TYPE 20020—20,000 v. 0.25-0.25 mfd. to tions, quotations. Catalog on request. 

D.C. Work 0.5-0.5 mfd. 


PEROVOX CORPORATION, NEW BEDFORD, WASS., U. S. A. * SALES OFFICES IN ALL PRINCIPAL Cities 
mvott: 100 VARICE ST.,..N. Fo. ° Cabte: ‘ARERR. -° In Canada: AEROVOX CANADA LTD., HAMILTON, ONT 
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LONGER LIFE 


with 
Photo-Electric Cells 


Vibration, shock and other mechan- 
ical violence show no effect for a 
very long time on calibration ac- 
curacy, or the sensitivity, of photo- 
electric cells. This useful longevity, 
plus light weight and the fact that 
no amplification is required for 
measurement problems, makes 
photo-electric cells the logical 
choice for many critical instrument 
applications. 


Here at Bradley Laboratories, we 
have had continuous proof of the 
exceptional performance of our 
Luxtron* cells. In demanding mili- 
tary service applications, Luxtron* 
cells have made records for LAST- 
ING. When photocells are the log- 
ical choice, Luxtron* cells are the 
first. choice. 


LABORATORIES, INC. 
82 MEADOW STREET, NEW HAVEN, CONN. 


*Reg. U.S. Pat. Off. 


will be found for the process in 
those fields. 

Electronic equipment is now 
available of sufficient size to allow 
heating fifty pounds of material at 
one charge and within the time 
limit necessary for fast thermoset- 
ting type. This charge will be uni- 
formly heated and is capable of 
molding in thick or thin sections 
on a fast cycle. 

While no particular mention has 
been made of the strength of 
molded parts, exhaustive data by 
well-controlled comparative tests 
have shown Heatronic molded 
specimens equal or better than 
those obtained by present conven- 
tional methods. There are good 
reasons to believe this will also be 
found true in commercial practice. 


MAINTENANCE AND 
TROUBLE SHOOTING 


(Continued from page 97) 


dropping or striking the tube, if 
they do not actually rupture the 
envelope, may jar the elements out 
of position or even break welds or 
leads. 

Mercury-vapor tubes must be 
kept upright as much as possible 
to keep the mercury off the ele- 
ments. 


Trouble-shooting 


The best trouble-shooting tool is 
a clear knowledge of the operation 
of the panel and each part of it. 
If partial operation is obtained but 
other actions fail to occur, the 
trouble may be isolated to a part 
of the circuit. 

Since many circuits on electronic 
panels have a very high impedance, 
meters having high impedances, 
1,000 ohms per volt or higher, are 
very desirable in servicing the 
equipment. For some _ circuits, 
however, an electronic meter, such 
as a vacuum-tube voltmeter of the 
de reading type or a cathode ray 
oscilloscope, is essential. The cath- 
ode ray oscilloscope, particularly 
when modified to read direct-cur- 
rent potentials, is an extremely 
useful device since it combines a 
very high impedance voltmeter 
with a time axis, thus making vis- 
ible voltage changes much too 
rapid for the ordinary meter to 
follow. Instantaneous thyratron 
grid and plate potentials and other 
voltage waveforms may be observed 
easily on the oscilloscope and any 
incorrect operation quickly de- 
tected. 

In trouble-shooting on electronic 
control, one should first make sure 


Type "'C'* D.C. Generator 


Permanent Magnet Field, ball-bearing 
equipped: 134"' outside diameter, 354" in 
length . . . weighs 16 ounces. 


THE 
ALL-IMPORTANT 


IS 
PROMPT DELIVERY 


Elinco fractional — h.p. motors and gen- 
erators combine compactness and small 
size with utmost precision and accuracy, 
the result of long experience and ex- 
treme manufacturing care and testing 
... plus adequate. production to assure 
the most prompt delivery possible. 


Type ‘'B’’ A.C. Generator 
Permanent Magnet Field wound for one, two 
or three phase A.C. Ball-bearing equipped; 
flange or base mounted. 2!/,"" outside diam- 
eter . . . weighs 16 ounces. 


Elince 


Can supply quantity production on 
standard items, or produce experimental 
or production machines built to your own 
specifications. 


ELECTRIC INDICATOR CO. 


STAMFORD U.S.A. 


CONN. 
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NEED HELP? Use Electronic 


SHpfe ‘EY 
0 27FCES 


How tough is your stuff? New G-E vibration 
motors shake materials, and with amazing 
speed—to discover how much abuse they'll 
take. Compresses years of wear into a few 
minutes’ test. Vibration frequency, up to 
20,000 per sec. Learn scientifically how 
much wear your products will stand. 
Several types available. Facts in Bulletin 
GEA-4091. Also tells about vibration meters. 


Electronically Controlled 


SPOT WELDING 


Speeds Production 540° 


We know it’s good; we use 
it ourselves. Spot-welding frames for G-E 
switchgear enclosures speeded production 540% 
over riveting; 375% over bolting. Saves time, 
materials, man power. ARE YOU RIVETING 
where you should be SPOT WELDING? Switch 
now! And to get the best results from spot- 
welding, use G-E electronic control. G-E en- 
gineers will be glad to help you with any con- 
trol problem. Write to your G-E office or to 
Electronic Control Section, General Electric 


SIMPLIFY 


VARIABLE-SPEED DRIVE 
ELECTRONICALLY 


New G-E Thy-mo-trol drive gives you 
full, stepless speed control on a single 
dial. Operates from a-c power. No 
gears, clutches, or belts needed to vary 
speed. Smooth, shockless acceleration 
at maximum permissible rate. No 
current peaks on line. Dynamic braking 


| Company, Schenectady, N. Y. 4 


SYNCHRONOUS MOTOR 
USERS... Have you heard about the 


new G-E electronic synchronous-motor ex- 
citer? Can be used in place of rotating 
exciters to save space, materials. Takes 
standard a-c power and electronically gives 
you steady, easily controlled d-c. Quiet. 
Dependable. Low-current control circuit for 
easy automatic control if desired. Small, 
single control, like radio volume control, 
adjusts voltage. Ties in with standard syn- 
chronous-motor controls. Uses long-life G-E 
phenotron rectifier tubes. Any G-E office 
can quote. Ask about CR7501-B. 


for quick stops. Holds speed within 
plus or minus 2% from no load to full 
load at any speed up to basic. Full 
torque at low speeds! It pulls and pulls 
and pulls. Compact. Easy to install. 
Motor is only major moving part. Ask 
about CR7507. Bulletin GED-972A. 


forms and ratings if you need them. 


If exact timing would improve your rivet- 
ing results, install G-E electronic timers. 
They take the guesswork out of timing. 
One Detroit manufacturer found they cut 
rejects for new operators— improved re- 
sults for old operators. They use simple 
circuit, yet provide exact timing. Several 
ratings available, covering time ranges 
from 1/20 second to two minutes. Good 
for millions of operations. Low cost. 
Sturdy. Knob on front for easy adjust- 


ment. Many other applications, too. 


Standard ratings up to 10 hp. Special 


When planning new machines, processes, buildings— 


LOOK TO ELECTRONICS 


Electronic production aids, like these on this 
page, offer real opportunities for improve- 
ments and economies. Come to General Elec- 
tric for electronic answers to your problems. 
General Electric, Electronic Control Section, 
Schenectady, N. Y. 


GENERAL {) ELECTRIC 
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Production Aids 


G RACKET 


T00 M 


IN YOUR FACTORY ¢ 


Too much noise fatigues workers, cuts 
down production. Have you too much 
noise in your factory? Find out with a 
G-E sound-level meter. Accurately 
tells you how much noise and where it’s 
coming from. No guesswork. This high- 
precision instrument gives quantitative 
measure of sound as it affects the 
human ear. Small, portable, battery- 
operated. Easy to use; requires no 
special training. Full instructions given. 
Many companies have purchased sound- 
level meter for multitude of purposes. 
See Bulletin GEA-3151. 


PHOTOELECTRIC RELAYS 


IN STOCK! 


Limited quantity of high-speed relays 
(CR7505N100). More than 450 operations 
a minute. Operates on light-intensity change 
of 4 foot-candle. Time delay up to + second 
for holding relay closed after light impulse, 
which may be as short as .001 caida Ex- 
cellent for simple register-control jobs. 
Automatic seal-in circuit if desired. Relay 
contacts handle up to 10 amp at 230 volts. 
Operates on 115 or 230 volts, a-c; 50/60 
cycles. Power consumption, 30 watts. Many 
special features. 


FREE! 


A book of examples of 
electronic production 
aids. No. GEA-3891 


General Electric, Sec. G 676-101 
Schenectady, N. Y. 


In addition to “Practical Electronic Ways,” 
Bulletin GEA-3891, please send me the 
bulletins checked. 


(CGEA-4091—Vibration motors and meters 

CIGED-972A—Thy-mo-trol drive (elec- 
tronic motor control) 

(COGEA-1755E—Photoelectric relays 

CIGEA-2791C—Electronic control for re- 
sistance welding 


OOGEA-3151—Electronic sound-level meter 


Company 
Address 
City . State 
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PORTABLE POWER 


PROBLEMS 


No. 1—Balloon-borne Weather Spy 


NO ORDINARY BATTERY could power the 
vital voice of the radiometeorograph. High 
voltage in light-weight, compact form was 
required, and Burgess engineers “‘delivered 
the goods!”’ 


PULLOUT 
Pea] 


fll 


BURGESS-BUILT POWER-HEART of Uncle 
Sam’s° mechanical weather observer is 
shown here ... Why not bring your port- 
able power problems on electronic equip- 
ment to Burgess engineers? 


FREE..ENGINEERING HANDBOOK 


80-page manual of basic data and char- 
acteristics of dry batteries for all electronic 
applications. Tabbed for ready reference. 
Write Dept.8 for free copy. Burgess 
Battery Company, Freeport, Illinois. 


BURGESS BATTERIES 


that the trouble lies in the elec- 
tronic equipment. Is power avail- 
able at the control panel termi- 
nals? Can the motor or other de- 
vice be operated by alternate means 
(such as from a dc bus by drum 
switch or magnetic control) if pro- 
vided? Are all protective devices 
and interlocks outside of the panel 
operating properly? Has the cath- 
ode protective timer relay com- 
pleted its timing cycle and applied 
anode power? Have mechanical 
adjustments been disturbed where 
items such as scanning heads or 
other mechanical components are 
used? 


The times at which the failure 
occurs may be divided roughly into 
three: (1) when first starting a new 
equipment; (2) when starting after 
a normal shutdown; and (3) dur- 
ing operation. 


New equipment 
fails to start 


When new electronic equipment 
fails to start, the cause may be a 
lack of correct power, incorrect or 
missing connections, tubes in 
wrong sockets, use of wrong or de- 
fective tubes, no fuses or wrong size 
fuse, or damage done to panel leads 
or parts in shipment. 


Incoming power’ should _. be 
checked against panel nameplate. 
The remedy for no power, missing 
wires, and fuses is obvious. The 
position and type of tubes can be 
checked by referring to the wiring 
diagram and the panel stamping. 
Defective tubes and (sometimes) 
tubes in the wrong socket may not 
heat up. The glow of the hot 
cathode may usually be seen in 
glass tubes; in metal tubes, of 
course, the envelope becomes hot 
to the touch. The envelope of 
metal thyratrons and ignitrons is 
at cathode potential and should not 
be touched while power is on the 
panel. 


When electronic equipment does 
not operate after a normal shut- 
down, first check power, interlocks, 
and safety switches. The cathode 
heating timer relay may have failed 
or the anode contactor may be de- 
fective. An old tube often fails due 
to expansion and contraction as 
power is switched off and on. Fila- 
ment or heater burnouts may be 
detected quickly by inspecting glass 
tubes or by feeling metal tubes for 
heating. Sometimes an overloaded 
transformer or reactor will fail due 
to the expansion cycle as power is 
removed and applied. Here, how- 
ever, warning of failure is usually 


PRECISION PARTS 


4 MORE ACES UP 
UNCLE SAM'S SLEEVE 


Precision-machined, precision-ground 
on all diameters and threads. 


Elevating shafts . . . vertical training 
shafts . . . screw leveling shafts . . . just so 
many metal parts to the uninitiated. To 
the Jap pilot in a Zero, however, they 
mean anti-aircraft fire too accurate for 
comfort. 

These vital parts of an anti-aircraft gun 
are typical of the ability of Ace to do fine 
precision-work on a mass-production basis. 
The ground tolerances are .0003” (1/30 the 
thickness of a human hair) . . . key-ways 
are held within .0004” and must be abso- 
lutely parallel from end to end and side to 
side . . . concentricity between diameters 
is held to less than .0005” . . . and threads 
must be ground for the fine accuracy so 
essential to final assembly and quick 
replacement. 

Today, the demand is’for speed, and 
Ace offers its facilities to other manufac- 
turers on a 24-hour-a-day, 7-day-a-week 
production basis, embracing: 1. The finest 
machines in the industry. 2. Managerial 
know-how for producing parts twice as 
fine, ten times as fast, as ever before. If 
you have small parts for stamping, ma- 
chining, grinding, or assembling, send us a 
sample, a sketch, or a blue-print for 
quotation. 


This new booklet describes the facilities 
available at Ace for the machining, as- 
sembling and heat treating of small parts. 
A copy will be gladly sent upon request. 


ACE 
MANUFACTURING 
CORPORATION 


for Precision Parts 
1239 E. ERIE AVE., PHILADELPHIA 24, PA. 
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ALL OVER THE WORLD 
YOU’LL FIND KEN-RAD 


All over the embattled world Ken-Rad the headlines of electronic triumphs 
tubes help to make our victory certain in the worlds of tomorrow 


and complete 


Industry will then utilize the elec- 


Not until victory can the story be tronic developments of the war to 
released Then it will merge with produce for better living 


TRANSMITTING TUBES 
CATHODE RAY TUBES 
SPECIAL PURPOSE TUBES 
METAL AND VHF TUBES 


KEN-RA 


O WER € & OR GC REN Ft Ue eee U S A 


ELECTRONIC INDUSTRIES @ August, 1943 


Try the watch pocket, Buddy! 
The little woman is sizzling. 


If that little ring were some 
hard-to-locate radio component, 
we'd say, “Try HARVEY”. 


Harvey Radio Company can 
eliminate many of the production 
delays caused by missing com- 
ponents. Our staff is specially 
trained in locating, purchasing, 
and expediting deliveries of any 
such parts that you may demand. 
This almost instinctive ability to 
find what you need has been de- 
veloped by many years of associa- 
tion with radio manufacturers and 
sources of supply. Or we may have 
a few of the materials you are 
seeking on our shelves. 


Next time your time’s 
a-wasting call Harvey. 


403 WEST YI ST... NEW YORK,N.Y. 


given by excessive heating, the 
odor of the hot material, melting 
of the sealing compound, or smok- 
ing or charring of the insulating 
paper. 


Equipment fails 
during operation 


If after a period of satisfactory 
operation, the equipment’s opera- 
tion quickly becomes unsatisfactory 
or ceases altogether, it is often 
possible to isolate the trouble to a 
specific cause by noting the exact 
symptoms of the failure. Power 
failure or a blown fuse result in an 
instantaneous change in the equip- 
ment’s operation. An overloaded 
transformer, resistor, or wire is 
usually indicated by heat and 
smoke before total failure occurs. 
The cause of overload — whether 
short-circuit, load coil burnout, or 
motor-bearing failure — must be 
found and corrected before the 
equipment is again placed in ser- 
vice. 

A failure in a tube cathode cir- 
cuit permits the cathode to cool 
gradually over a period of seconds 
or even minutes. Therefore, the 
loss of operation may be gradual 
rather than sudden as in the case 
of power failure. However, small 
rectifier- and battery - operated 
tubes cool quickly. 

If none of the above causes for 
failure are evident it will be nec- 
essary to go carefully through the 
operation of the circuit and to an- 
alyze each step. An instruction 
book for the particular panel or at 
least an elementary diagram of the 
circuit should be available. If the 
circuit is at all extensive, it is usu- 
ally possible to divide it into two 
parts, for example, the control and 
power circuits of a welding control. 
Then it may be possible to use a 
meter, electronic voltmeter, cathode 
ray oscilloscope, or some other 
means to determine whether or not 
the control section is operating 
correctly as the input is varied over 
the normal range. Likewise, a sim- 
ulated control signal may be ap- 
plied to the power circuit to test 
that half. 


In a similar manner, each part 


of the circuit can be further sub- 
divided until the faulty circuit or 
part is found. With a clear knowl- 
edge of each part of the circuit, 
this procedure can be carried out 
quite rapidly. It is a good idea to 
check the operation of panels 
while they are operating correctly 
and to record voltages found and 
cathode ray traces seen between 
specific points. In this way, the 
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American 
Fighting Machines 
Reguire Littelfuses 


Millions of Littelfuses are guard- 
ing countless electrical circuits of 
our fighting equipment in the air, 
on land, on sea, and undersea. 


On Guard Where Protection Is Vital 


Every circuit built into a plane, tank, boat, 
or submarine must withstand unprecedented 
shock, surges and vibration. 


Precision instruments, dials, indicators, radio, 
all delicate electrical mechanisms of aircraft 
are subjected to shocks of dives to 70° F 
below zero, and to 150° F above in seconds. 
Fuses must not fail. 


Litteltuses are engineered to meet all con- 
ditions: By mechanical depolarization, new 
protection against severest vibration; by 
spring-and-link elements protecting smaller 
fuses; by reinforcement counteracting ex- 
pansion and contraction; by patented locked 
cap assembly sealing fuse element against 
moisture and preventing caps from loosening. 


The Show-Down Sets the Pace 


. Besides supplying Army and Navy require- 
ments, over 4000 manufacturers depend on 
Littelfuse products for sure and _ uninter- 
rupted performance of their equipment for 
war use. 


Mechanical Depolarization 
New protection from severest 
vibration by twisting elements 
at 90° 


Spring-and-Link Equipment 
(For 5 amp. rating or less) 
Fusing section protected from 
vibration and crystallization 
— spring at middle of 
tube. 


Non-Crystallizing Elements 
Spring forming takes up con- 
traction and expansion. 


Locked Cap Assembly 
(Patented) 

Caps locked not cemented on 
tubes. Seals from moisture. 
Prevents cap loss. 


Fuse Every Instrument and Electrical 
circuit for Safety — with Littelfuses 


Littelfuse, Ine. 


4732 Ravenswood Ave., Chicago, Illinois 
202 Ong Street, El Monte, California 


This amazing electron microscope, de- 
veloped in the RCA Laboratories, 
explores new sub-microscopic worlds not 
reiealaid by light waves. It is from 50 to 100 times 
more powerful than the strongest optical micro- 
scope. Magnifications up to 100,000 diameters 

are obtainable. 


The use of Ohmite Rheostats and Resistors in the 
Circuits of such an advanced electronic instrument 
is a tribute to their quality and performance. 


Ohmite Products are used today for accurate, de- 
pendable control-by-resistance in many electronic 
and electrical devices ...in laboratory apparatus, in 
fighting equipment, in scientific instruments, and 

in the production tools of war. These resistance 
units will be ready to serve the new electronic age 
to come...after Victory is won. Ohmite engineers 
are glad to work with you on any control problem. 


Send for Catalog and Engineering 
Manual No. 40 


Write on company letterhead for helpful 96-page 
guide in the selection and application of rheostats, 
resistors, tap switches, chokes and attenuators. 


OHMITE | MANUFACTURING COMPANY 
4984 FLOURNOY STREET * CHICAGO, U.S.A. 
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UMIDITY 


THERMATITE TREATED 


THERMADOR 
TRANSFORMERS 


Thermador Transformers are 
Thermatite treated to with- 
stand extreme temperatures 
and humidity—arid or moist 
heat—dry or damp cold do 
not hamper their efficiency. 
Thermatite is the name of a 
process of accurate heat con- 
trolled vacuum impregnation 
developed and improved over 
a period of ten years. 


Thermador also manufactures built-in Electric 
Heaters. Electric Ranges, Electric Water Heaters. 
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differences found in a defective 
panel will be immediately evident, 
and the trouble-shooting will take 
much less time. 

If trouble is recurring in certain 
parts of the circuit, the manufac- 
turer should be notified. Quite 
often a more permanent solution 
may be offered or the assistance of 
the manufacturer’s design engi- 
neers may be obtained to suggest a 
cure. Sometimes, slight modifica- 
tions in the equipment may be 
proposed to provide more desirable 
characteristics for the particular 
installation. In every case, com- 
plete information from the panel 
nameplate as well as a description 
of the part and the trouble found 
should be given to .the manufac- 
turer so that assistance may be 
rendered quickly and effectively. 


FREQUENCY ALLOCATION 
CONCERNS ENGINEERS 


(Continued from page 75) 


frequency bands, recognizing the 
power and distance limitations in- 
volved, to relieve pressure on the 
lower frequency operation of the 
spectrum. 

7. Local and regional (shared- 
channel) standard broadcasting 
stations should gradually be trans- 
ferred to FM, in order to provide a 
better interference-free coverage 
day and night. 

8. The removal of shared-chan- 
nel broadcasting from the present 
standard band should be used to 
provide improved urban and rural 
broadcasting service on cleared 
channels, and to relieve the inter- 
national situation, by assigning 
United States stations to cleared 
channels extending from 550 to 
1600 kilocycles at 20-kilocycle inter- 
vals, and assigning Canadian, Mex- 
ican, Cuban, etc., broadcasting sta- 
tions to similar cleared channels 
separated by 20 kilocycles and 
staggered between the United 
States channels. 

So far as my present informa- 
tion goes, all of the foregoing prin- 
ciples are sound and should have 
serious consideration. I hope you 
will find them interesting. 


Need Propagation Data 
by DR. L. P. WHEELER 


President, Institute of Radio Engineers 


I do not think that any reallo- 
cation of channels for television, 
FM, aircraft radio, industrial dia- 
thermy, etc., can be made wisely 
at the present time. In the first 
place, we need more knowledge of 


| LABORATORY. 
STANDARDS | 


Standard Signal 
Generators 


Square Wave 
Generators 


Vacuum Tube 
Voltmeters 


U. H. F. 
Noisemeters 


Pulse 
Generators 


Moisture 
Meters 


MEASUREMENTS 
CORPORATION 


Boonton, New Jersey 
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Science will eliminate more and 


more household drudgery = = o 


speeded up by the war—the tragedies of today 
will, in the not-too-far-distant future, be trans- 
formed into the blessings of peace. 


D r S | G N a A S The women of tomorrow will step out of the bondage 
AND MANUFACTURERS of household chores into more zestful, more creative 
living. More and more, they will share with men in 
the re-making of this world. 


R eet AND INVENTION have been 


of all types of precision 
electrical apparatus 
including Typical of the forward-looking companies which will 
D.C. & A.C. Motors for translate the visions of today into the actualities of 


specialized purposes tomorrow is Small Electric Motors (Canada) Limited. 
Aircraft Generators 


Aircraft Engine Starters This virile, rapidly-expanding industrial organization, 
Pie acewnli now engaged solely in war work, is planning an im- 
Electric Pompe portant post-war future. From its large, modern plant 
Mitiove dill: Casebiiurs will come electrical equipment of revolutionary design 


Gyros, etc. — for ships and planes — for factories and homes! 


cleat tiiamedinias aameenaieosac poems eniiaieediaaransenmmmetamaeaeee 


Small Electric Meters (Canada) Limited 


= LEASIDE ° TORONTO 12 ° CANADA 
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General 
Production 
Manager 


WANTED 


Preferably with experience 
in electronics—must possess 
solid background of achieve- 
ment in organizing and con- 
ducting development and 
manufacturing enterprises. 
This represents a broad- 
gauge current and postwar 
opportunity of the highest 
calibre. Company has plants, 
including vacuum tube divi- 
sion, and substantial elec- 
tronic contracts. Letter ap- 
plications in detail are re- 
quested and will be held in 
strictest confidence. Persons 
in war work or essential ac- 
tivity not considered without 


statement of availability. 


Box No. A-126 


Mf 


tropospheric propagation effects in 
the very high region of the spec- 
trum, and in the second place, we 
are lacking sufficient information 
as to what is feasible in the pres- 
ent state of the art in that spectral 
region as to frequency stability, 
practicable channel widths and 
power required. 

While steps are being taken to 
obtain the necessary propagation 
data they will not be available this 
year, and although a number of 
engineers undoubtedly have suffi- 
cient information on the other 
matters, so long as it is held in a 
confidential status by the armed 
forces (as it is at present) it is not 
available for civilian purposes. 


Postwar planning 


Preliminary studies on some 
phases of the general problem can, 
however, be profitably undertaken 
now, and whatever postwar plan- 
ning organization is finally agreed 
upon will undoubtedly put these 
matters on its agenda. Until such 
studies have been completed and 
we are in a position to utilize the 
engineering developments of the 
war effort, it seems to me futile to 
discuss the matter further. 

It is understood, of course, that 
these are my personal opinions and 
are not officially representative of 
the views of the engineering de- 
partment of the commission. 


Amateurs Deserve Space 
by K. B. WARNER 


Managing secretary, 
American Radio Relay League 

We don’t want any improved 
amateur bands, or allocations lo- 
cated at some other places in the 
spectrum. But we simply want the 
return of the amateur frequencies. 
By means of a temporary order of 
FCC, they have been temporarily 
withdrawn, although our licenses 
are still in effect. Our board of 
directors declared itself on this 
subject at a meeting last month, 
stating that its position, as con- 
cerns the frequencies below 300 
mc, was for the return of the ama- 
teur bands as they existed before 
the war. 

Having committed ourselves to 
the principle of “test slices” an oc- 
tave apart, it is our wish to secure 
for the amateur similar exclusive 
allocations on this basis, in exten- 
sion of the present harmonic fam- 
ily, to as high a figure as definitive 
allocations to services is made. 
That is to say, we are quite content 
to rest where we are so long as 
there is no general allocation above 


Type 4R 
14" x 4" 
2°" high 
above 
socket 


Sw Eee, 


YIN 


Type 4 


The fact that the relay power rating cor- 
responds with the rated power of the tube 
does NOT justify the assumption that 
operation will be satisfactory. 
* Does it provide positive con- 
tact at all times when wanted? 
* Does it withstand vibration at 
this power? 
* Does it have requisite speed? 
* As used, does it have desirable 
life expectancy? 


The answer to these and many other similar 
questions must be determined before the 
relay can be called suited to the job. 


Consultation of our Technical Bulletin 2 
will yield a good understanding of the 
problems, and provide methods for solving 
them quantitatively, by means of Relay 
Characteristic Curves. Your copy is ready 
to mail. Our engineering department will 


Ga te ol 
Sigma Instruments, 1X6 
(Cntsetwwre RELAYS 


problem. 
52 FREEPORT ST., BOSTON 22, MASS. 


ELECTRONIC INDUSTRIES @ August, 1943 


PRODUCING PRECISION EQUIPMENT EVER GREATER QUANTITIES 


Even before Pearl Harbor, Webst 
serving faithfully with America’s arfmed forces. Since our 
nation actively entered the war, a steady stream of Webster 
equipment has poured out to the se§vices. So that we may 
continue to supply these vital war suf}plies. with the high- 
est standards of quality and service\. . we have expanded 
the facilities purchased from the Webster-Chicago Cor- 
poration. New engineers have been Qdded to our personnel 
—new machinery and equipment s@pplement the previous | 
facilities. Webster Products 1s nov better than ever able 


-built apparatus was 


We invite your inquiries and 


will welcome your detailed 
investigation of our facilities. a te O D U C : S 
3825 ARMITAGE AVENUE : CHICAGO 
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-ENGINEER- 


An old established firm has an opening for an 


men know of this advertisement. 


THE BUCHEN COMPANY 


400 W. MADISON ST., CHICAGO, ILL. 


engineer capable of designing small home ap- 
pliances. This position with our client is per- 
manent—and represents a highly profitable op- 
portunity for the right man. Give experience, 


draft status and salary desired. Our client’s own 


300 mc. But when the higher 
reaches of the spectrum are par- 
celed out, we shall want our little 
piece of each octave also, com- 
mencing at 448 mc, 996 me, etc. 
You will agree that this is logical, 
since the amateur’s work requires 
that he have available a little of 
“each kind” of frequency, and the 
system was long ago established on 
the basis of octaves. 


Amateur radio 


One of the beauties of amateur 
radio is that it is a mechanism 
whereby people train themselves in 
the complexities of a technical art, 
learning by doing, and do this at 
their own expense, so that without 
cost to the state there grows up a 
considerable body of trained peo- 
ple available for the needs of the 
art and industry—and the military 
services! I think that much of 
America’s greatness in communica- 
tions must have flowed from the 
national policy of fostering ama- 
teur radio, since so many of the 
key figures in the art in this coun- 
try have had amateur careers. It 
is the great training school. Our 
fellows were the ones who uncov- 
ered the value of the short waves, 
and many a contribution to the 
technique has come from amateur 
sources. The present war caught 


our military services unprepared - 


and we have been told in many 
places that the day was saved only 
by the amateur jumping right in 
at Pearl Harbor and carrying the 
major part of the load until the 
training schools could grind out 
their new products. 

I am entirely persuaded that it 
is wise national policy for any gov- 
ernment to maintain adequate fre- 
quency assignments at the disposal 
of its amateurs, for they contribute 
much to national leadership in 
communications and electronics. 


More Television Room 
by O. B. HANSON 


Vice-president and chief engineer, 
National Broadcasting Co. 

At this particular stage of post- 
war planning I think it is very dif- 
ficult for any engineer associated 
with a particular type of radio ser- 
vice to make any constructive pro- 
posals without having a full knowl- 
edge of the requirements of other 
industries and of the new services 
anticipated by those industries for 
postwar operations. As you know, 
I am on several postwar planning 
committees in which allocations 
are a serious consideration, and it 
is generally felt that the lack of 
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quantitative information on fre- 
quencies between 100 and 300 
megacycles makes one hesitate at 
this time to make any specific rec- 
ommendations for the allocation of 
the ultra-high frequency spectrum. 
It is generally felt that as the 
higher frequencies are used more 
trouble will be experienced with 
multipath effects. Furthermore, as 
one goes up the frequency scale, it 
becomes more and more difficult to 
generate adequate amounts of 
power to render satisfactory public 
service, particularly for television. 

I think it is generally recognized 
that present television assignments 
are spread over too wide a band of 
frequencies, making it extremely 
difficult to design and produce tel- 
evision receivers economically. It 
would therefore be desirable to re- 
duce the spread of television chan- 
nels in the spectrum and to bring 
them adjacent to one another, al- 
though I have some reservations on 
this score. I think it is also desir- 
able to have broadcasting services 
blocked out together, as is shown in 
your proposed plans X and Z 
(“Electronic Industries,” July, page 
53), as it must be assumed that 
broadcast receivers of the future 
will be both television and FM 
sound receivers as well as includ- 
ing the standard band. 


Favors proposed plan 


My present thinking, without the 
consideration or knowledge of the 
problems of other industries, would 
tend to favor your proposed plan 
X, except that I might point out 
that in a broad band service such 
as television, the problem of get- 
ting adequate power is more diffi- 
cult than obtaining adequate power 
for a narrower band service such 
as FM sound broadcasting. 

Bearing in mind these power 
tube limitations, it would be better 
to place the FM band above the 
television band in your proposed 
plan X. It might be pointed out 
that multipath transmission pro- 
duces multiple images in the re- 
ceived television picture, and it is 
generally thought that the higher 
frequencies would be more trouble- 
some because as the waves get 
Shorter, more and smaller objects 
become reflectors of these waves, 
whereas multipath transmission 
can produce a form of audible dis- 
tortion in FM reception that is 
somewhat militated against by lim- 
iters in the receiver which are not 
present in picture receivers. 

If television is to go ahead im- 
mediately after the war to provide 
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/AEAYTHEON MANUFACTURING 


Hold constant varying A.C. input voltage to +14%. 
Stabilize at any load within their ratings. 


Quick action-fluctuating input voltage is stabilized in- 
stantly. Variations cannot be observed on an ordinary 
volt meter. 


Wide A.C. input voltage limits... 95 to 135 volts. 


Entirely automatic...no moving parts...requires no 
maintenance ... connect it and forget it. 

What are your requirements for accurately controlled 
voltages? Would you like information on how Raytheon 
Voltage stabilizers can solve your problem by controlling 
fluctuating voltages to plus or minus 14%. Write specify- 
ing your particular requirements 
and Raytheon engineers will 
make their recommendations. 


Bulletin DL48-537 is new—do. 
you have your copy? 


The coveted Army-Navy “E”, for 
Excellence in the manufacture of 
wor equipment and tubes, flies 
over all four Raytheon Plants 
where 12,000 men and women 
are producing for VICTORY. 


SS , 4 190 WILLOW ST WALTHAM, MASS 
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Just off the Press! 


IT’S VALUABLE 
IT’S INDISPENSABLE 
IT’S TIMELY 

So Send TODAY for Your Copy! 


Complete Information 
on Timing Motors 
FOR USE IN: 


Automatic Reset Timers 
—Time Delay Relays— 
Vacuum Tube Circuit— 
Controls, etc. 


Extensively used in Plate 
Circuit Time Delays for 

Communication Equip- 

ment. 


: MANUFACTURING COMPANY 
i * INCORPORATED «+ 


employment for hundreds of thou- 
sands of people, I feel that televi- 
sion should stay in the present 
band from 50 megacycles up, more 
or less as shown in your plan X. 
If this part of the spectrum is not 
available to television and televi- 
sion is forced to the higher fre- 
quencies, some time will elapse be- 
fore high-powered vacuum tubes 
can be developed for such a ser- 
vice; and the limited power which 
might be available shortly after 
the termination of the war would 
probably militate against a rapid 
expansion of service. 


Multipath transmission 


We are, at the present time, 
planning some propagation tests in 
the present FM and television 
channel No. 1 frequency as well as 
in the frequencies between 100 and 
300 megacycles in an attempt to 
gather some quantitative data rela- 
tive to the effect of multipath 
transmission upon reception of 
both FM and television, as well as 
to observe other propagation char- 
acteristics. 

Again, if television should be the 
great new radio service, it will be 
necessary to provide more channels 
than you have shown on your 
charts; and if there were twice as 
many as you have shown, they 
would probably be insufficient. I 
think you agree that probably other 
industries have some claim upon 
the frequencies between 100 and 
500 megacycles. Therefore, I think 
it is a little early to make any 
specific recommendations until 
some of the other facts governing 
allocations are known. 


ELECTRONIC TIMER 
CHECKS BOMB FUSES 
(Continued from page 95) 


closes immediately upon being 
struck by the air, starting the 
clock. Relay R2 is used to inter- 
lock the switch, so that any pos- 
sible chattering caused by turbu- 
lent flow cannot allow the clock to 
stop and start again. 

The clock is stopped by the pass- 
ing of light through the tube strik- 
ing the plate of the phototube “P” 
as soon as the safety block has 
been released. An interlock, con- 
sisting of relays TK and R, is used 
so that once the clock has been 
stopped, it cannot be started again, 
in the event that the safety block, 
or the bent vane, re-enters the 
light beam, interrupting it again. 

The interlocking relays were 
found by experience to be neces- 


What Will the End 
of the War 
Mean to Your 


Career? 


If you are wise, you will realize that the 
secure future that every man desires must 
be gained by preparing now. 


You will not wait for a “lucky break.” 
You will analyze your present capabilities 
—decide where you will fit into the postwar 
world of radio and industrial electronics. 
You won’t wait very long. For you will 
realize that time is short—that your future 
is now! 


CREI home study can prepare you for the 
opportunities that are available to every 
engineer who wants to take advantage of 
them. Our program of technical study 
will bring your knowledge up-to-date... 
help you in your daily work, and develop 
your ability to cope with any technical 
radio problem. 


CREI courses are prepared to fit into busy 
schedules. You can study a few hours a 
week without interfering with your pres- 
erit work. In the years to come, you will 
remember the day you read this advertise- 
ment. So, don’t forget to “follow-through” 
now—for this is the time to make sure 
that your preparation for postwar success 
shall not be “too little, too late”! 


One CREI student, a broadcast engineer, 
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sary for accurate timing. Any de- 
lay in the closing of the starting 
relay will be compensated for by 
a similar delay in the opening of 
the stopping relay. It is, however, 
desirable that these relays act as 
quickly as possible. If stopping re- 
lay “R” acts too slowly, the vane or 
safety block may re-enter the light 
beam when it is only partially open, 
causing it to close again. This may 
recur several times, thus giving in- 
accurate timing. 


Check with oscillograph 


A check of the relay and clock 
action was taken with three ele- 
ments of an oscillograph, and after 
adjustments were made, showed an 
accuracy of about plus or minus % 
per cent, which is sufficient. Great- 
er accuracy could undoubtedly be 
obtained by using different relays. 

The photoelectric relay is also 
utilized to close the electromag- 
netic valve “V” thus shutting off 
the air supply as soon as the safety 
block is released, enabling the pres- 
sure remaining in the tank to be 
read. The difference between the 
initial and final pressure, together 
with certain constants of the noz- 
zle and tube, allow the average ve- 
locity existing in the tube during 
the test to be computed. 

Experience has shown that this 
electronic timer stays in adjust- 
ment very well over extended pe- 
riods of time, and needs only an 
occasional check, and cleaning of 
parts, to do an efficient and accu- 
rate job of recording time values 
of around 0.5 seconds, which would 
be difficult by any other means. 


PRECISION REGISTER 
WITH PHOTOTUBES 


(Continued from page 98) 


on the end of the impression 
cylinder. It is the angular rota- 
tion between the alternate illumi- 
nating of the two photocells that 
determines the allowable misregis- 
ter or tolerance. This angle may be 
adjusted to the optimum value. 
Through suitable amplifiers the 
photocells are made to operate re- 
lays which, in turn, control the 
thyratrons that cause the correc- 
tion motor to advance or retard the 
printing cylinder, however little or 
much may be necessary for preci- 
Sion register. At the same time 
relays also operate signal lamps on 
the control panel providing a visual 
means of determining the relative 
phase of the scanning photocells. 
Thus, the flashing of a green light 
indicates the need for correction in 
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GLASS BASE 
INSTANTANEOUS 


—AS PROVE BY IMPARTIAL 
AMONG MAJOR BROADCAST ENGINES 


Two weights —thin, flexible glass 
interchangeable with aluminum 
... Or medium weight. Both with 
two or four holes drilled directly 
into the glass ... no metal grom- 
mets; no inserts to warp or fall 
out. Center-flow thread action. 
Won't age, dry out, harden, 
deteriorate. Play 'em back for 
months without any appreciable 
loss of fidelity. 


GOULD-MOODY 


“BLACK SEAL” 
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RECORDING BLANKS 
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at 


Old Aluminum Blanks Recoated with 
the “Black Seal" Formula in 24 Fast Hours! 


THE GOULD-MOODY 
COMPANY 


RECORDING BLANK DIVISION 
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one direction and this correction is 
automatically provided. A flashing 
red light indicates the need for 
correction the other way, also auto- 
matically made. In making initial 
adjustments, synchronization be- 
tween the web and printing cylin- 
der scanners is indicated by neither 
lamp flashing. Adjustments are 
provided for controlling register 
tolerance and also for controlling 
the speed of response of the cor- 
rection motor. 


Tube line-up 


The tube line-up includes: Web 
scanning head, phototube type 926; 
first amplifier tube, type 954 acorn 
or 9001 tube; phase detector, two 
type 921 phototubes; first ampli- 
fier, type 6SC7 metal tube; control 
panel, web amplifier, type 6C8G 
tube; phase amplifier, type 6C8G 
tube; two type 2051 thyratrons; 
type 76 timing control tube; type 
80 rectifier; voltage regulators VR 
75-30 and VR-105-30. 


LABORATORY KINKS 
(Continued from page 99) 


squeezed in the electrometer with 
the charges determined on the un- 
twinned areas. It is then im- 
mersed in a mineral oil bath 
(Standard Oil Co. liquid paraffin- 
heavy) and the “hand” determined. 


A word on the determination of 
the hand of the quartz might not 
be amiss at this time. For termi- 
nated crystals (those having apex 
faces) the rings are deflected from 
the faces causing six sets of rings 
to appear (one being observed on 
each rhomba face). However, as 
the center of these rings will ex- 
tend out from the side of the prism 
face and when viewed from the 
apex it will appear as if the ob- 
server sees one set of rings, these 
rings will seem to contract when 
in reality they expand for right 
hand quartz. In mother quartz 
with a very predominant major 
rhomba, the center of the rings 


can be well observed and the indi-— 


cation will be the same whether 
the major rhomba is removed or 
not. (That is, the rings will ex- 
pand for right hand and contract 
for left hand.) The major rhomba 
can now be readily ascertained. 


The polariscope used in these de- 
terminations consists of a sun 
lamp, using the Westinghouse S-4 
bulb, a 4%” diameter, 6%” focal 
length plano convex lens and two 
polaroid sheets. 
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SURVEY OF 
WIDE READING 
(Continued from page 103) 


Gamma-Ray Radiography 


C. Croxson (Nature, London, April, 
1943) 


A paper on investigation of ma- 
terials by means of gamma rays 
instead of X-rays, read by C. Crox- 
son at a Meeting of the Industrial 
Radiology Group of the Institute 
of Physics, is reported. Gamma 
rays are essentially the same as 
highly penetrating X-rays gen- 
erated by a source of 200—2000 kv, 
ie., electromagnetic radiation hav- 
ing a wavelength of the order of 
10-8 mm. 

An essential advantage is that 
the source of gamma rays is rela- 
tively small and can therefore be 
used in locations inaccessible to an 
X-ray equipment. Radium sources 
have recently been replaced by 
radon which has an initial in- 
tensity 60 to 70 times that of 
radium but a half-life period of 
only 3.85 days as compared with 
1,590 years for radium; the half- 
life period indicates the time with- 
in which the amount of the sub- 
stance has decreased to half its 
original value due to radioactive 
decomposition. 

On account of their short wave- 
length, gamma rays are highly 
suitable for the radiography of 
heavy metals. They have been used 
satisfactorily in the radiography of 
tungsten steel, tungsten carbide, 
stellite and lead alloys, in addition 
to the known application in the in- 
spection of ferrous, copper and 
brass specimens. The technique is 
discussed and its application to 
pilot castings and welds mentioned. 


Electron Microscope 
in Chemistry 


Viadimir K. Zworykin (Industrial 
and Engineering Chemistry, Ind. 
Ed., April 1943) 


Applications of the electron mi- 
croscope to chemistry are illus- 
trated by a number of micrographs 
of chemical materials. A stereo- 
electron microscope, a diffraction 
microscope, a high voltage micro- 
scope, a scanning microscope and a 
small desk microscope are de- 
scribed. 


On Dielectric Materials 


S. S. Attwood and W. H. Bixby 
(Journal of the Franklin Institute, 
March 1943) 


Various theories are discussed 
explaining electric breakdown, and 
the time-lag connected therewith, 
in solid and liquid dielectric mate- 
rlals having ionic molecular con- 
stitution. Experimental values ob- 
tained with carbon tetrachloride 
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are compared with the computed 
values. 

The mechanism on which the 
two modern theories described are 
based assumes at least partially 
free electrons in the dielectric 
which move in the electric field ap- 
plied and excite vibrations of the 
positive and negative ionic con- 
stituents of the dielectric. Below 
breakdown field strength, the ionic 
oscillators absorb all the energy 
abstracted from the field by the 
free electrons which thus maintain 
constant velocity; for higher field 
strengths, however, the electrons 
acquire more energy than can be 
absorbed and are accelerated um- 
til they have sufficient energy to 
ionize the surrounding particles 
which ionization starts the process 
of breakdown. 


Distortion Meter 


J. E. Hayes (IRE Proceedings, March 
1943) 


The meter consists essentially of 
a bridged-T circuit in which the in- 
ductance element is replaced by a 
reactance-tube circuit. The advan- 
tage is the comparatively great 
flexibility of the reactance tube ar- 
rangement making it adaptable for 
any frequency in the audio range. 
Operation of the circuit is explained 
and discussed. 


Coastal Radio 
Telephone System 


H. M. Pruden (Bell Labs. Record, 
March 1943) 


The equipment used in radio- 
telephone communication between 
coastal stations and ships, and be- 
tween different ships is described, 
and the various switching proced- 
ures are explained. 


Determining Half-Value 
Periods 


A. G. Ward (Proceedings of the 
Royal Society, London, December 
1942) 


The half-value periods of radio- 
active elements is the time required 
for the substance to disintegrate to 
half its initial amount. It is a con- 
stant for any particular element 
and may be measured by the num- 


ber of ionizing particles emitted by . 


it over a known interval of time. 
The number of particles can be de- 
termined by means of specially 
constructed ionization chambers, 
called Geiger-Mueller counters, 
which show a decrease in voltage 
every time a particle ionizes the 
content of the chamber. Frequent- 
ly, however, the problem is compli- 
cated by the coexistence of two or 
more radioactive substances orig- 
inated from one another and all 
emitting similar particles. The 


amount of one of the substances 
present may be obtained by mathe- 
matical analysis, and for the com- 
putation it is necessary to have a 
record every time one ionization 
follows the preceding one within a 
given time interval. 

The device designed for this pur- 
pose consists of a Geiger-Mueller 
counter connected between plate 
and grid of the first tube of a multi- 
vibrator. The output pulses are in- 
dicative of the number of voltage 
changes on the counter; their 
lengths, depending on the feedback 
resistance and capacitance, is va- 
ried from 10 to 10+ sec. These 
pulses are fed to a modified Rossi 
coincidence pair and to a thyratron 
in such a way that if two pulses oc- 
cur within a predetermined time in- 
terval an indication is obtained at 
a recorder. The complete circuit is 
shown. 

Results of the measurements 
carried out with the arrangement 
described are given and discussed. 
The operation of the circuit is ex- 
plained. 


Counting Bees 


A. C. Faberge (Journal of Scientific 
Instruments, London, Feb. 1943) 


The purpose of the device de- 
scribed is to give a record of the 
number of times bees leave a hive, 
and of the number of times they 
enter it within a certain time inter- 
val. The entrances and exits of the 
hive are so arranged that the bees 
have to pass through channels, and 
at a certain point in the channel 
they tip a balance. An electrical 
contact is made and a condenser 
discharged. The impulse thus ob- 
tained is recorded by means of a 
Wynn-Williams thyratron pair and 
a mechanical recorder. 


Reflection of Plane Waves 


M. E. Rose (Physical Review, Feb. 
1943) 


Specular reflection of plane 
waves in media of arbitrarily vary- 
ing reflective properties is treated 
by the wave theory method. For 
the computation, it is assumed that 
the velocity of wave propagation 
and the radiation resistance vary 
sufficiently slowly that multiple re- 
flection may be neglected. The 
wave equation is solved for a me- 
dium consisting of a set of homo- 
geneous, plane, parallel plates of 
different refractive properties and 
for monochromatic waves. Condi- 


tions for elimination of reflection 
by interference—applicable to the 
propagation of longer electromag- 
netic waves in transmission lines— 
are derived. ; 

The results for monochromatic 
waves are then extended to wave 
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This is the reason 
they called the tube 


KRELYSTRON 


Does it seem far-fetched to you? 


Can there be any possible similarity 
between an ocean wave and an ultra- 
high frequency tube? 


As a matter of fact, there’s a very 
definite similarity. 


A breaking wave is the best way we 
know to picture what happens to elec- 
trons in the KLYSTRON tube invented 
by the Varian brothers—Russell and 
Sigurd—and Dr. William W. Hansen. 


Inside this tube, the inventors were 
able to direct a stream of electrons 
which concentrated their power and re- 
leased it much as waves do when they 


mount into crests and crash on the 
shore, 
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That’s why the tube is called KLYSTRON. 
The name comes from a Greek word 
that denotes the breaking of waves on 
a beach. 


Initial research on the KLYSTRON 
was done in California at Stanford 
University. The Sperry Gyroscope 
Company was quick to see the tube’s 
possibilities. So they helped the invent- 
ors carry on further development of 
the KLYSTRON as a valuable tool of war 
and aeronautics. 


When the tube got beyond the early 
experimental stages, the Varian broth- 
ers and Dr. Hansen joined Sperry’s 
staff of inventors, engineers, and re- 
search men. 


With the close co-operation of the 


Army and Navy, the development and 
perfection of the KLYSTRON continued, 
and is still continuing. 


Applications of the KLYSTRON in- 
clude the generation, amplification, and 
reception of ultra-high frequency waves. 
Naturally, they are being devoted ex- 
clusively to war uses at present. 


When the war is won, Sperry re- 
search will explore the fascinating field 
of KLYSTRONICS** in relation to the 
comfort and security of a world at peace. 


SPERRY 


GYROSCOPE COMPANY, Inc. 


BROOKLYN, N. Y. 
Division of the Sperry Corporation 


*KLYSTRON is a registered trademark 
of the Sperry Gyroscope Company— 
Registration No. 371650. 

**'Trademark 
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pulses of arbitrary shape and dura- 
tion, and it is shown that the re- 
flected pulse consists of a series of 
wave trains identical in form with 
the incident pulse, aside from in- 
terference effects, and with the 
amplitude of each pulse reduced by 
the value of the appropriate Fres- 
nel reflection coefficient. 

Transition is then made to the 
case of a stratified medium with 
continuously varying velocity of 
wave propagation and impedance, 
for monochromatic waves and 
waves of arbitrary shape. The final 
formula is applied to a rectangular 
pulse, and reflection of a normally 
incident wave in sea water and in 
the atmosphere is numerically 
evaluated. 


Light-Modulating Glass 


W. E. LeClair (Electronics, 
1943) 


Glass and other transparent ma- 
terials become doubly refracting 
upon application of pressure. The 
velocity of propagation of the ordi- 
nary and extraordinary paths 
through the glass are different and 
depend upon the pressure applied, 
so that a varying phase difference 
is set up between these two modes 
of oscillations under changing 
pressure. 

An apparatus is described mak- 
ing use of this effect to modulate 
the intensity of a light beam in 
accordance with variations of the 
electric current in one of the coils 
of an electro-magnet which con- 
trols the pressure exerted on a glass 
prism. The principle arrangement 
is similar to that of a Kerr cell, 
pressure being substituted for volt- 
age. 


May 


Broadcasting in Wartime 


J. A. Ouimet (IRE Proceedings, 
March 1943) 


J. A. Ouimet, Assistant Chief 
Engineer of the Canadian Broad- 
casting Corporation, describes the 
measures taken by his organization 
to protect the equipment, conserve 
tubes, microphones, etc., and to 
maintain essential operations after 
destruction of regular facilities. 


Resistance of Metals 


V. F. Weisskopf (American Journal 
of Physics, Feb. 1943) 


A comparatively elementary ac- 
count of the modern theory of the 
electric resistance of metals is 
given, the basic considerations and 
calculations are explained in detail, 
and final results indicated. 

The wave nature of electrons is 
introduced, and the consequent 
analogy between refraction of light 
waves and interaction of an elec- 
tron wave with the lattice structure 
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MODEL 500A 


Model 500A is a direct reading Elec- 

tronic Frequency Meter to read the 
frequencies in the range between 10cps and 50kc. At 
the higher frequencies you can measure the frequency 
difference between two radio frequency signals. In 
crystal grinding you can quickly measure the deviation 
from standard. As with all -hp- instruments, simplicity 
and speed of operation plus high accuracy are prime 
virtues. Excellent accuracy; plus or minus 2% of the 
full scale value: Good sensitivity; variation of the in- 
put voltage from 0.5 volts to 200 volts will affect the 


meter by not more than plus or minus 1%. Readings 
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of a metal is pointed out. The scat- 
tering of these electron waves, 
which represents the resistance to 
the propagation of electrons in the 
metal, is caused by deviations from 
regularity in the lattice due to 
cracks, inclusions, or, primarily, to 
the thermal motion of the atoms. 
In a perfectly regular structure, 
there would be no scattering and 
no resistance. It can thus be seen 
why the resistance increases with 
temperature. Because of the Pauli 
principle, which postulates that not 
more than one electron may be in 
one quantum state and because of 
the fact that, at room temperature, 
the number of conduction electrons 
considerably exceeds the number of 
available quantum states having 
the right amount of energy, the 
energy distribution of the conduc- 
tion electrons is very much differ- 
ent from the Maxwell distribution. 

Computations of conductivity are 
based on the above concepts and 
every step and its physical meaning 
is discussed. The expression for 
the conductivity due to the scatter- 
ing of an electron wave by thermal 
vibrations of the lattice is derived. 

Besides the resistance caused by 
scattering, total reflection of the 
electron wave may occur and pre- 
vent electrons from assuming for- 
bidden energies, thus causing a gap 
in the energy distribution. These 
energy gaps are impervious to elec- 
trons accelerated by an electro- 
static field, and the resistance is 
increased. The requirements for 
total reflection are not met by 
monovalent metals but they may be 
present in divalent metals. Gaps 
may be crossed if energy is supplied 
by heat or light, explaining photo- 
conductivity in insulators. 

The most important character- 
istics of a good conductor are mo- 
novalency, large atomic mass and 
considerable hardness, both latter 
factors contributing to a decrease 
in amplitude of thermal vibrations. 

A corrected expression for the 
conductivity at low temperatures 
illustrates the strong temperature 
dependence in this region. How- 
ever, superconductivity below a cer- 
tain critical temperature can not 
yet be explained by the theory. 


A Mathematical Theory 
of Linear Arrays 


S. A. Schelkunoff (Bell System’ 


Technical Journal, Jan. 1943) 


The spacial radiation patterns of 
linear arrays composed of non-di- 
rective elements may be represented 
as complex polynominals. The ex- 
pression for directional elements 
may be obtained by multiplication 
with the radiation pattern of one of 
the identical elements. 

Various combinations of elements 
are considered, and their behaviour 
is derived from the properties of 
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Electronic or Electrical 
Engineers 


Laboratory Assistants 


Engineers now doing work that does 
not utilize their full talents for the 
war effort, will find with this com- 
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in the development of new and revo- 
lutionary communications methods. 


We need several competent, experi- 
enced research engineers, preferably 
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training and experience enables them 
to carry through individual research 
in receiver design and television. 
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ence, marital status and salary re- 
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est confidence. 
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the corresponding polynominal. 
General indications how to obtain 
maximum directivity are given, and 
it is explained how a prescribed di- 
rectional pattern may be approxi- 
mated with any desired accuracy. 


Increase of Cosmic Rays 


A. Duperier (Nature, London, March 
13, 1943) 


An exceptional increase in cos- 
mic rays for the period August 12- 
15, 1942, was observed, but so far 
no satisfactory explanation has 
been given. 


Electron Distribution 
in Ionosphere 


Olaf E. H. Rydbeck (Philosophical 
Magazine, Feb. 1943) 

The electron density distributions 
in the upper ionosphere at different 
times are graphically shown and 
discussed. 


Electric Propagation 
on Long Lines 


M. G. Malti & M. Golomb (Journal 
of the Franklin Institute, Jan. & 
Feb. 1943) 


The article contains a thorough 
mathematical treatment of electric 
propagation on long lines termin- 
ated by lumped networks. In the 
January issue, the formulas for a 
line initially at rest are derived, and 
in the February issue the case of 
arbitrary initial distribution of volt- 
age and current is studied. 


A Thyratron Thermal Relay 


D. Rittenberg and I. Sucher (Re- 
view of Scientific Instruments, 
Feb. 1943) 


The circuit shown was found to 
function satisfactorily during a 
period of four years controlling a 
thermostat to 0.001°C in the range 
from 20 to 30°. In operation both 
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BulB 
Thermal Relay 


the fan and the filament of the 
heater bulb are continuously on 
though they receive varying ratios 
of power input. 


Suspension Light Valve 


J. S. Donal and D. B. Langmuir 
(LR.E. Proceedings, May, 1943) 


In two separate articles, a sus- 
pension light valve and arrange- 
ments for its practical application 
are described and discussed. 


Colorimetric 
Determination of Bismuth 


A method of quickly and accu- 
rately determining traces of bis- 
muth in lead, developed by Clarence 
Zischkau, Barber laboratory, is re- 
ported in the June issue of “Metal 
Progress.” In contrast with the 
gravimetric estimation which takes 
12 hours, the colorimetric method 
takes 15 minutes. The colorimeter 
contains an incandescent lamp, a 
suitable color filter, the test solution 
or a calibrating solution, and a 
selenium cell connected to a gal- 
vanometer. 


"The new electronics industry is go- 
ing to need equipment of extreme re- 
liability, plus an army of maintenance 
men who know their stuff. These men 
will be electronic specialists—as dis- 
tinct from radio men as pattern-makers 
are distinct from cabinet-makers. The 
principles and tools will be the same, 
but the job will be very different. It 
will be a good profession—busy, profit- 
able, and interesting.” 


—W. R. Ready, President, 
The National Company. 


time developments. 


Designers and manufacturers 
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of Copper Sulphide 
Battery Chargers and D.C. Power Supplies for practically every requirement 
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Interested in Rectifiers? 
— Then We'd Like to Tell You About 


METALLIC 
RECTIFIERS 


Selenium 


p goons who are now busy with Post-War Planning are uncovering many 
new applications for metallic rectifiers—applications once thought impractical. 
Are YOU one of these Planners-for-the-Future? 


If so, B-L Engineers are eager to help you develop the ideal modern application 
for simplicity, economy, and efficiency. In wartime use, B-L Metallic Rectifiers 
have proved their value over and over—and pointed the way to new peace- 


Let B-L engineers help solve your problems of metallic rectifiers, D. C. power 
supplies and conversion assemblies. 


Write Today on your business letterhead for Bulletin R-55 giving full details on B-L Metallic Rectifiers 


THE BENWOOD LINZE CO. + ST. LOUIS, MO. 


and Selenium Rectifers, 


®The country’s largest exclu- 
sive wholesale distributor 
of radio and electronic 
parts offers you the benefit 
of its well-trained organiza- 
tion. long. experience and 
exceptional factory connec- 
tions, in filling your PRIOR- 
ITY requirements. 


®Try Dalis — write, 
wire or ‘phone... 


H. L. DALIS, Inc. 


Distributors of : 
RADIO & ELECTRONIC SUPPLIES 
17 Union Square o New York, N.Y. 


Phones: Algonquin 4-8112-3-4-5-6-7 
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EVERY 
UNIVERSITY REFLEX 
the result of years of 
pioneering research and 
development. 


6 
EVERY 
HIGH EFFICIENCY 
SPEAKER 


in University’s extensive 
line of power speech re- 
producers has a vital 
part to play in the WAR 
program. 


© 
REMEMBER | 
University is now pro- 
ducing many special 
speakers for the Army, 
Navy & Signal Corps. 
Submit your special 
problem direct to the 
engineering dept. 
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TUBES IN METEOROLOGY 
(Continued from page 64) 


offset the excessive response in the 
region 3100 to 3300 Angstrom units. 

Considerable experimental work 
on the materials and construction 
techniques of phototubes for ultra- 
violet measurements has been done 
by Dr. Rentschler at Bloomfield, 
N. J. His contributions included the 
development of a zirconium cath- 
ode, which has two important ad- 
vantages over magnesium. First, 
its spectral sensitivity is substan- 
tially in the desired region, and 
second, results in production are 
considerably more consistent than 
when magnesium is used. In the 
near future, a number of installa- 
tions of u-v recorders is to be made 
throughout the country. 


Miscellaneous instruments 


One of the most interesting ap- 
plications of electronics to meteor- 
ological work is the photoelectric 
cloud-height recorder. Several ex- 
perimental models have been un- 
der development for some time at 
the U. S. Weather Bureau in Wash- 
ington. A complete description of 
the instrument, with circuit dia- 
gram and several photographs, is 
to appear in the September issue 
of “Electronic Industries.” 

The transmission of weather in- 
formation, synoptic maps and 
charts from one weather station to 
others represents an ideal use for 
facsimile transmission. The weath- 
er bureau at LaGuardia Airport, 
New York, has been working with 
facsimile equipment for some time, 
and is at present sending maps and 
charts over land wires to other agen- 
cies. In the postwar period, wide- 
spread use of facsimile transmission 
by the Weather Bureau is envisioned. 
Radio transmission will probably be 
used, to avoid the expense of per- 
manently leasing land wires. 

Electronic instruments to meas- 
ure haze, dust, and humidity have 
been used and are expected to play 
an increasingly important role in 
meteorology. One promising type 
of humidity measuring equipment 
involves transmission of a beam 
of light through a distance of 10 
feet or more, with photoelectric de- 
termination of the absorption of 
light of different wavelengths by 
the intervening air. 

The “generating voltmeter” em- 
ployed for measuring static con- 


ditions before and during thunder-- 


storms is another device in the ex- 
perimental stages. In it, a rotat- 
ing vane alternately “contacts” the 


air and the grid of the tube of a 
V.T.V.M., registering the charge ac- 
cumulated during the interval of 
exposure to air. 

In addition to increasing use of 
many of the devices described, a 
number of tube-applications are in- 
dicated in connection with teleme- 
tering and telerecording from un- 
attended automatic weather sta- 
tions. 

According to William R. Thick- 
stun, chief of the Weather Bureau’s 
instrument division, electronics will 
play an important part in the de- 
sign of meteorological instruments 
after the war. 


AMPHIBIOUS WARFARE 


(Continued from page 59) 
finding men and equipment de- 
serves special mention. Signal 
Corps Radio Intercept teams, dur- 
ing the first phase, would normally 
operate from one of the vessels of 
the invading fleet. Its job would 
be to listen in on enemy traffic and 
turn over the information it re- 
ceives to G-2 of the force. If the 
message intercepted were in enemy 
code, it would be turned over to the 
cryptographic section for decoding. 
Last, but not least, radio intercept 
units would monitor our own radio 
communications to keep radio traf- 
fic under control and to see that 
military security was not compro- 
mised by our own people. 


Direction-finding equipment 
Direction-finding equipment, op- 
erated by Signal Corps personnel, 
would go ashore as soon as possible 
after the beachhead was estab- 
lished. Direction finding is done 
by two radios set as far apart as 
possible. By tuning in on enemy 
stations the Signal Corps operators 
are enabled to compute, through 
triangulation, the position of enemy 
communications centers. After es- 
tablishing the position of an enemy 
station, direction - finding signal 
men would relay their information 
to artillery, which would lay down 
a barrage at that point. The in- 
formation also might be used to 
send out an air mission to bomb 
and strafe the enemy location. 
Signal equipment and troops also 
would be intimately concerned with 
the operations of the Air Forces. 
One of the first objectives in this 
respect would be air fields. 
Paratroops would infest enemy 
air fields after they had been 
bombed and strafed by American 
aircraft. Their means of communi- 
cation would be the Handie-Talkie. 
Among the air troops would be sig- 
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SLOW DELIVERIES ROB 


YOU OF PRECIOUS TIME? 
a 
Get this Emergency Service on 


Your Electronic & Radio Supplies 


AINTAIN production sched- 

ules! Refuse to be robbed of 
time you can never replace . . . time 
stolen by slow deliveries of Electronic 
and Radio Supplies. This nation-wide 
EMERGENCY SERVICE was estab- 
lished to speed up war production in 
research laboratories, industrial plants, 
and wherever rush electronic war work 
won't wait! 


Now you can phone, wire, or mail your 
orders, for one or one hundred items, 
made by many different manufacturers, 
to your nearest cooperating distributor 
listed below. He is equipped with a 
special technical staff, oversize, over- 
diversified stocks, and emergency han- 
dling technique all geared to function 
with a degree of speed and efficiency 
heretofore considered impossible in the 
history of electronic supply distribution. 
TEST this super service on the next 
match of materials you need. See what 


we mean by EMERGENCY SERVICE! 


Determine instantly ex- 
actly what you need by 
referring to your big Ref- 
erence Book & Buyer’s 
Guide. This costly ency- 
clopedia is free to pur- 
chasing agents and others 
authorized to buy or spec- 
ify radio and electronic 
supplies. Thousands of 
items listed with descrip- 
tions. Send for your copy 
today! 


WRITE OR PHONE YOUR NEAREST DISTRIBUTOR 


TERMINAL RADIO CORPORATION 


85 Cortlandt St. 
Telephone: WOrth 2-4416 NEW YORK 7 
INC. 


WALKER-JIMIESON, 
CHICAGO 12 


311 South Western Ave. 
Telephone: Canal 2525 


RADIO SPECIALTIES COMPANY 


20th & F Streets 
Teiaplaiuat Peemgent 7271 woe Ses 
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To Meet Your 
Specifications 


PERFORMANCE is the real measure of success in 
winning the war, just as it will be in the post-war 
world. New and better ideas—production economies 
—speed—all depend upon inherent skill and high 
precision... For many years our flexible organi- 
zation has taken pride in doing a good job for pur- 
chasers of small motors. And we can help in creating 
and designing, when such service is needed. Please 
make a note of Alliance and get in touch with us. 


ALLIANCE DYNAMOTORS 


Built with greatest precision and 
“know how” for low ripple—high 
ef ficiency—low drain and a mini- 
mum. of commutation transients. 
High production retains to the 
highest degree all the 
“criticals” which are 
sO important in air- 
borne power sources. 


ALLIANCE D.C. MOTORS 


Incorporate precision tolerances 
throughout. Light weight—high 
efficiency —- compactness — con- 
tinuous duty. An achievement in 
small size for continuous duty 
and in power - to - weight ratio. 
Careful attention has been given 
to distribution of losses as well 
as their reduction to a minimum, 


Remember Alliance! 
—YOUR ALLY IN WAR AS IN PEACE 
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PRECISION 


VARIABLE ATTENUATORS 


@ Total Impregnation 

@ Precision-Machined 

@ Stone-Lapped Contacts 

@ Single Full-Reamed Bearing 
@ Ground Shafts 

@ Quiet Operation Assured 


Cinema Engineering Co. 


1508 West Verdugo Ave., Burbank, Calif. 


U.S. ARMY 
SIGNAL CORPS 
U.S. NAVY 
APPROVED 


NAF-1136-1 
PL-68, PL-54 
PL-55, JK-26 
JK-48, PL-291 
NAF-212938-1 


Prompt Deliveries 


nal troops who have the responsi- 
bility of establishing the same kind 
of communications as their ground 
force comrades—a message center, 
a radio net, and where necessary 
telephone and telegraph communi- 
cations. 

Today more than ever in this 
war of speed and distance the 
“nerve-center of the American 
Army” is its Signal Corps. It can 
be properly cited that after the 
Tunisian victory, General Sir Har- 
old R. L. G. Alexander, Allied Forces 
deputy commander under General 
Dwight D. Eisenhower and in 
charge of all land operations, paid 
high tribute to the vital part that 
Signal Troops played. He noted that 
as soon as the enemy retires the 
signalers have to restore the tele- 
phone and telegraph wires and 
poles that the foe has cut down, 
and do this work aware of the fact 
that they may be the targets of 
Stukas at any moment or find 
themselves under the fire of a 
counter-attack. 


NAVY RADIO 
ORGANIZATION 


(Continued from page 56) 


The actual research, design, pro- 
curement, and manufacturing de- 
tails are handled by the Radio 
Division, but all such details must 
be satisfactory to the Bureau of 
Aeronautics. The Bureau defrays 
all charges and expenses entailed 
in such work by occasionally trans- 
ferring funds to the Radio Division. 

The Bureau issues instructions 
covering installation, operation and 
maintenance of all aircraft radio 
equipment. Where installations are 
to be made by aircraft manufac- 
turers and others, the Bureau 
makes provision for such installa- 
tion and issues specifications for 
guidance in this work. 

Also under the cognizance of the 
Bureau of Aeronautics are interior 
communication systems and all air- 
craft radio accessories such as 
microphones, headsets, keys, reels, 
antenna insulators, fairleads, etc. 

Commander Frank Akers, U.S.N., 
heads engineering and design ac- 
tivities at the Bureau. His back- 
ground includes radio engineering 
courses at the Academy and at 
Harvard, and considerable experi- 
ence in aviation as a Naval pilot 
and otherwise. He holds the Dis- 
tinguished Flying Cross, for a haz- 
ardous experimental test flight. 
Heading the production activities 
of the Bureau is Lieut. Commander 
H. C. Guterman. Lieut. Commander 


E. M. Hartley is in charge of main- 
tenance. 

The United States Coast Guard, 
a Navy branch, has built up a com- 
plex but well-coordinated system of 
radio communication. The Service 
has 14 primary and 8 secondary 
radio stations handling all kinds 
of traffic both within the country 
and for Coast Guard and Navy 
ships at sea. 

There are nine air stations with 
their own radio equipment. The 
expansion of Port Security activi- 
ties in the war has led to an ex- 
tensive use of radio in harbor areas 
for communication with small 
boats, cars and trucks. 

Of particular importance to of- 
ficers of merchant and naval ves- 
sels are the 20 radio direction 
finder stations and the Marine 
radiobeacons, used for position-fix- 
ing at sea. All Coast Guard sta- 
tions and ships guard distress fre- 
quencies to be able to dispatch help 
to vessels in danger. In addition, 
five commercial stations have been 
leased to assist in watching for 
distress calls. 


Captain Webster heads 
Communications 


The present Chief of the Com- 
munications Division of the Coast 
Guard is Captain Edward M. Web- 
ster, U.S.C.G., who has participated 
in the program which has built the 
system to-its present peak of effi- 
ciency. Captain Webster has served 
as Assistant Chief Engineer of the 
Federal Communications Commis- 
sion and has represented this Gov- 
ernment at several international 
radio conferences. 

Much of the early development 
of Coast Guard Communications 
was done by the present Comman- 
dant, Vice Admiral R. R. Waesche, 
one of the first officers in the Ser- 
vice to specialize in this field. 

Radio and other electronic equip- 
ment used by the Coast Guard is, 
for the most part, designed and 
procured by the Radio Division of 
the Bureau of Ships. Communica- 
tions officers of the Coast Guard 
work closely with the Radio Divi- 
sion to insure that all designs shall 
be satisfactory for the purposes in- 
volved. 


Marine Corps radio 


A similar situation exists with 
regard to the U. S. Marine Corps, 
with radio and radar sections in 
the Radio Division staffed by Ma- 
rine Corps officers for optimum 
liaison. ‘The Marine Corps’ com- 
munication training program in- 
cludes radio, telephone and radar 
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% ONAN GASOLINE DRIVEN ELEC- 
TRIC PLANTS provide A.C. and D.C. 
current for all electronics applications. 
They are ideal for regular, standby or 
emergency service where electricity is 
not otherwise available. 


ONAN ELECTRIC PLANTS are do- 
ing a winning job on all the fighting fronts, 
providing electricity for communications 
and other war tasks. 


Ratings from 350 to 
35,000 watts. A.C. 50 to 
800 cycles, 110 to 660 
volts. D.C. 6 to 4000 
volts. Also dual A.C. 
and D.C. models. Air or 
water cooled. 


Details gladly fur- 
nished on your present 
or post-war need for 
Electric Plants. 


D.W.ONAN & SONS 


ees Royalston Ave. Minneapolis, Minn. 


DIAL LIGHT CO. OF AMERICA, Inc. 


90 WEST STREET « NEW YORK (6), N. Y. 


Increase Production 
with PLASTIC! 


Plastic parts like this cabinet handle and card name 
holder are satisfactorily replacing metal in countless 
products. Ideally suited for molding to exacting toler- 
ances, plastic is proving an important factor in sustain- 
ing profitable production levels in countless industries. 
If war-vital metal priorities are interrupting production 
in your plant, consult us. We probably can help you 
overcome your difficulties. 


STANDARD mo opine 
CORPORATION, Dayton, Ohio 


700% INJECTION MOLDING 
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DUPLICATED 
WITHOUT 


If you desire to save time 
and critical materials on 
production of metal 
stampings or other small 
parts, then the DI- 
ACRO System of ‘Metal 
Duplicating Without 
Dies” merits your considera- 
tion. It is based on the rapid 
and accurate production of 
formed parts with DI-ACRO 
Shears, Brakes and Benders. 
All duplicated work is accu- 
rate to .001”. These precision 
machines are adaptable to an 
endless variety of work, and 
ideally suited for use by girl 

operators. For short runs your BENDERS 


parts are processed in a matter of hours 
instead of waiting weeks for dies. 


Send for this Catalog... 
“METAL DUPLICATING WITHOUT DIES” 


It illustrates many stampings or parts made with- 
out dies, gives full details on DI-ACRO machines 
and shows how they may readily be adapted for 
various applications. Request your copy now. 


ONENL-IRWIN Sear MEG. CO 


348 EIGHTH AVE. SOUTH - MINNEAPOLIS 15, MINN. 
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BEFORE 
DURING 
AFTER 


BEFORE the war SNYDER 
products satisfied the nation’s 
peacetime Antennae require- 
ments for more than a decade. 


DURING these war years, use 
has demonstrated the correct- 
ness of design and operation 
of their products. Their record 
of accurate and dependable per- 
formance is the basis of their 
war-wide acceptance. 


AFTER the war is won post- 
war plans include SNYDER’s © 
—— leadership in the 
el 


ANTENNAE & ASSOCIATED PRODUCTS 


MANUFACTURING CO. 


PHILADELPHIA. U §S 


New PHONE PLUG 


Double Phone Plug 
(No. 24) features 
ribbed barrel for great- 
er ease in handling. 

Just one of the new 
improved items in the 
large ICA line of:— 


@ Metal Cabinets, Chas- 
sis, Panels @ Metal Stamp- 
ings @ Plugs and Jacks 
@ Completely Assembled 
Screw Machine products | 
@ Hardware and essentials. 


Write for this 
12-page Indus- 
trial Catalog! 


schools at Camp Lejeune, New 
River, North Carolina, San Diego, 
Philadelphia and Los Angeles (con- 
ducted by Bell Telephone and 
Southern California Telephone 
Cos.), and advanced training at 
Grove City (Pa.) College, Utah 
State, Logan, Utah, Navy Radio 
Materiel schools, the Army Signal 
Corps schools, and Cruft’s Labora- 
tory at Harvard, and Massachusetts 
Institute of Technology. 


ELECTRON TUBES AS 
ELEMENTS OF CONTROL 


Referring to chart tipped in between 
pages 65-72. 


For further research 


In following up some of the 
circuit details illustrated on the 
colored chart on Industrial Con- 
trol supplied in this issue, some 
may desire additional informa- 
tion. 

Since it has been impossible to 
give complete details about all of 
the methods listed for making 
electron tubes handle unusual 
functions the following supple- 
mentary reading may be re- 
ferred to on items of particular 
interest. There are many other 
sources of information on most 
of these items however, but those 
references listed are from read- 
ily obtainable sources. 
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| REASONABLE 
DELIVERY 


SELF-LUBRICATING 
SLIDE CONTACT 
RHEOSTATS 


Rheostat 
with perforated 
protective housing re- 
moved, showing slider 
knob and slider bar, re- 
sistance winding, lami- 
nated metal contact 
brush and graphite lu- 
bricator. 


We specialize in SLIDE CONTACT RHEO 
STATS permitting minute regulation of AC 
and DC current over a wide range and in a 
great variety for laboratory and industrial 
work. Available in single and multiple ranges 
with or without protective housing Also 
fixed tubular resistors of various types 
Highest quality and rugged construction 


are your assurance of dependable service 


Write for new Bulletin 550, Dept. El 


HERMAN H. STICHT CO., Inc. 


27 PARK PLACE NEW YORK, N. Y 
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